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1. FOREWORD 


u l. I \ Pavlov was and remains one of 
those very rare organs t mightily and 
finely built* whose unceasing function is 
to unfold the mysteries of life « He is an 
amazingly integrate being , created by 
nature and work as if for the former 
to thus obtain knowledge of herself** 

A. M. GORKY 

In the severe November days of 1941 Joseph Vissario¬ 
novich Stalin cited Ivan Petrovich Pavlov among other 
illustrious men who brought fame to the Russian people. 

Academician Pavlov was one of those scholars whose 
names live on through the ages. His long, intense and 
exceptionally fruitful scientific career not only made Rus¬ 
sian physiology outstanding in the world, but created 
a new era in biology and medicine. This fact had to be 
acknowledged also by bourgeois scientists. The Dutch 
physiologist Jordan wrote that Pavlov’s work made Le¬ 
ningrad a kind of Mecca, a place of pilgrimage for the 
physiologists of the world. The British scientist Berger, 
addressing Pavlov at the XV International Physiological 
Congress oil behalf of the foreign delegations, said: 

“I think there is no field in the natural sciences where 
one person is so outstanding as. you are in the field of 
physiology.” 

At that Congress (1935) Pavlov was proclaimed the 
Princeps physiologorum mundi, i. e., the world’s foremost 
physiologist. This was a triumph of Soviet science. It was 






another striking proof that in our socialist country the 
great Belinsky’s prophetic words are being realized: “In 
the future, in addition to the victorious Russian sword, 
we shall lay the weight of Russian thought on the scales 
of European lire... 

Pavlov had to tread a thorny path in his life, one full 
of bitter trials, disappointments and relentless struggle. 
In the dark days of the tsarist regime when the universi¬ 
ties were controlled despotically by bureaucrats of high 
and low rank, it was very difficult for such simple, direct, 
truthful and conscientious people of democratic views and 
unsubmissive nature as Pavlov to live and study and 
especially to carry on experimental work. His fate in this 
respect had much in common with that of other famous 
progressive Russian biologists, such as Sechenov, Mech- 
nikov, Thniryazev and Michurin. But whereas Sechenov 
came to the end of his difficult unsettled life long before 
the Great October Socialist Revolution and Mechnikov 
died on its eve and moreover in a foreign land;* whereas 
Thniryazev had caught only a glimpse of the Soviet Era’s 
first rays, Pavlov and also Michurin had the good for¬ 
tune of living under Soviet rule for two decades. He was 
able to realize all his grand visions and cherished 
thoughts, to become an active participant in the building 
or our new joyous life and its ardent spokesman. 

The history of physiology both native and foreign is 
certainly not lacking in noted scholars, but no name in 
that field shines so brilliantly as that of Ivan Petrovich 
Pavlov. 

* Sechenov, Ivan Mikhailovich (1829-1905), resigned from the 
Medlco-Chlrurgical Academy In protest against the refusal to confirm 
I. Mechnikov professor in that Academy. He was subsequently pro¬ 
fessor in the universities of Odessa, Petersburg and Moscow, 

Mechnikov, Ilya Ilyich (1846-1916), outstanding Russian biol¬ 
ogist, owing to the difficulties set up by the tsarist government left 
Russia. Most of his life was spent In Pasteur’s Institute In 
Parls.-*£d. . 
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He is dear to every Soviet citizen. V. M. Molotov ex¬ 
pressed the thoughts and sentiments of all Soviet people 
when he said at the banquet given in honour of the dele¬ 
gates of the XV International Physiological Congress in 
the Kremlin: “We are proud of the fact that Soviet phys¬ 
iologists are coming more and more to the fore among 
men of science; that among us such universally recog¬ 
nized authorities of natural science are working in this 
field as Academician Pavlov.” 

Not only scientists but all Soviet people commemo¬ 
rated as one of the notable dates in their glorious and he¬ 
roic history the hundredth birthday anniversary of this 
giant of scientific thought and fiery patriot. 



2. A SHOUT BIOGRAPHY 


''There is no broad highway in 
science and only those can reach its 
biasing peaks who fear not to become 
tired climbing its rocky paths** 

K. MARX 

Ivan Petrovich Pavlov was born on September 14 (old 
style), 1849, in the old Russian lown, Ryazan. His rather, 
Pyotr Dmitrievich Pavlov, was then a young priest or a 
poor parish and from all indications led a Tar from well- 
to-do life. Descended from peasants, he had a passion for 
work in the orchard and vegetable garden. This, by the 
way, was a source of essential help to the restricted 
means of the family. He was a man or strong will and 
robust health, fond of intellectual work and a diligent 
reader of worldly books and magazines. The passion for 
physical and mental work, and other traits of his strong 
personality, lie passed on to his sons, above all to his 
eldest—Ivan. 

From early boyhood, Ivan helped his father in the 
garden and orchard, and his mother with her household 
duties, washing the dishes, bathing his younger brothers, 
etc. The love for physical work and sports remained with 
Pavlov throughout his life. To dig and fertilize, the soil, to 
lay out and clean walks, plant and cultivate flowers, to 
ride a bicycle, row, swim and play goroclki, these were all 
Pavlov’s beloved hobbies .and he devoted his summer va¬ 
cations to them. He was wont to say that physical work 
and sports gave him a singular feeling of “muscular glad- 







ness.” A! the venerable age of 86, he wrote to the miners 
of Donbas: 

“Dear miners, 

“All my life I have lovecl and still love work, men¬ 
tal and physical; and the latter perhaps even more than 
the former. But I felt a particular pleasure when I could 
combine with physical work the solution of a good hard 
problem, that is, unite my arms and head. You have taken 
that road. I wish you from my very heart to keep on tread¬ 
ing further this road, the only one which provides hap¬ 
piness to man.” 

Ivan Petrovich had already learned to read and write 
on reaching the age of seven but owing to an accident 
which seriously affected his health (he Foil from a high 
wall on a stone pavement, was seriously hurt and was 
ill for a long time) he went to school only four years 
later. This was the Ryazan church school. After complet¬ 
ing it successfully he entered the local theological semi¬ 
nary. Several outstanding teachers, ardent supporters of 
tiie advanced ideas of that time, were members of the staff. 
They exerted a deep influence on the young Pavlov. Ivan 
Petrovich used to recall the seminary with a feeling of 
deep affection. He appreciated especially the absence of 
the callous, formal altitude towards students, so wide¬ 
spread in other such schools. He wrote in his short auto¬ 
biography in 1904: “I recall it with gratitude. We had 
several excellent teachers.... In general, in the semina¬ 
ries of that time (I don’t know how it was afterwards) 
one had the possibility of following one’s own intellectual 
inclinations, a possibility the absence of which had been 
felt so in the ill-famed Tolstoy Gymnasiums* (and, I 
think, also in the present ones).’’ 

During Pavlov’s student years progressive thought in 

* After D. Tolstoy, the tsarist Minister of Public Education, who 
converted the gymnasiums Into scholastic schools with barracic-llke 
discipline.— Ed. 
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Russia was in a state of turbulent development. The great 
democrats and enlighteners of the middle of the 19th cen¬ 
tury—Belinsky, Herzen, Chernyshevsky, Dobrolyubov, 
Pisarev—waged a severe, self-sacrificing battle against 
reactionary thought both in social life and in science; it 
was a fight to awaken the self-consciousness of the masses, 
a battle for freedom, for the realization of lofty progressive 
ideas. They also ardently propagated materialist concepts 
in the natural sciences, particularly biology. Great was the 
influence on youth of this brilliant group or revolutionary 
thinkers. And young Pavlov’s noble, passionate and open 
heart was also captured by their ideas. He followed with 
eager interest the struggles of these progressive minds, 
zealously read their articles in the Sovremennik, Rus- 
skoye Slnvo and other progressive journals and in particu¬ 
lar their fiery articles on questions of natural science; he 
was taken up by their ideas on the importance of the 
natural sciences to social progress. 

Pavlov wrote in the above-mentioned Autobiog¬ 
raphy: “Under the influence of the literature of the 
sixties, especially Pisarev, our intellectual interests turned 
to natural science and many of its including myself 
decided to go in for naLural science in the university.’’ 
In these years Pavlov was much influenced by the book, 
Reflexes of the Brain, the great work of the father of 
Russian physiology I. M. Sechenov, and by the Russian 
translation of Lewes’ fascinating work, Practical Physi¬ 
ology . 

Young Pavlov resolutely rejected an ecclesiastical 
career—which was the usual fate of theological seminary 
graduates. He left for St. Petersburg in 1870 without fin¬ 
ishing the seminary on hearing that seminarists before 
completing their last year would be accepted in the uni¬ 
versities. He matriculated in the physics and mathematics 
department, taking the natural sciences course. His ex¬ 
cellence In studies and a certificate of poverty brought 
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him a scholarship which, small as il was, still gave him 
his daily bread. 

The course in physiology' at the University of St. Pe¬ 
tersburg was then given by Professor Ilya Fadeyevich 
Tsyon. This was not only a talented scientist and skilful 
experimenter but also a brilliant lecturer. Pavlov’s in¬ 
terest .in physiology, awakened while he was still a 
schoolboy, developed rapidly. Here is what he wrote in 
his Autobiography. “At that time the faculty was in a 
brilliant state. We had a number of professors of great 
authority in science with outstanding talents as lecturers. 
I chose for my major course animal physiology, and took 
chemistry as a minor. We physiologists were enormously 
impressed by Tsyon. We were truly fascinated by his in¬ 
geniously simple exposition of the most complex physio¬ 
logical questions and his masterful ability in conducting 
experiments. One can never forget such a teacher.” 

While still in his fourth year at the university, Pavlov, 
under Tsyon’s direction and together with another stu¬ 
dent, Afanasiev, made his first research, which concerned 
the physiology of the nerves of pancreas. For this work 
he received a gold medal. 

In 1875 Pavlov brilliantly completed the course at the 
university and obtained the degree of Candidate of Nat¬ 
ural Sciences. ' 

With ardent hopes the talented, energetic young 
scientist set out on the road of independent life, but only 
to meet with biller disillusionment. Conditions of work 
for young scientists were extremely hard in those dark 
days of.tsarist Russia. It was difficult to find a position. As 
a rule the universities were controlled by servile hirelings 
of the prevailing regime; outstanding intellectuals were 
persecuted; there were endless intrigues and unscrupulous 
strife among various groupings of professors. Naturally,, 
the ones who suffered most from this state of affairs were 
the courageous, honest, progressive scientists, those who 
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were thinking not of how to adapt themselves to fortuitous 
external circumstances, but how best to serve their na¬ 
tive science. Among such victims were the great scien¬ 
tists Sechcnov and Mechnikov. Such also was Pavlov. 
He was able to overcome all obstacles only because of 
his physical strength and moral firmness, his endurance, 
unfaltering will, amazing capacity for work, flaming pa¬ 
triotism and intense love of science. 

It may have seemed at first that fortune smiled favour¬ 
ably on the young graduate. His teacher Tsyon, who 
had just received the chair in physiology .at the Medico- 
Chirurgical Academy (as the Military Medical Academy 
was then called), which had been left by Sechenov, invited 
Pavlov to become his assistant. At the same lime Pavlov 
enrolled in the third-year course oT the Academy-—as 
he wrote in his Autobiography, “not to become a physi¬ 
cian, but in order, having obtained the degree of doctor of 
medicine, to have the right afterwards to a chair in physi¬ 
ology ... although the professorship itself appeared as 
something beyond grasp, incredible.” But soon Pavlov, 
because of the appointment of Tarkhanov in Prof. Tsyon’s 
place, considered it necessary to leave the department 
and thus lost not only an excellent place for scientific work 
but also his income. 

Fortunately, after some time he obtained a position 
as laboratory assistant to Professor Ustimovich at the 
physiological department of the Veterinary institute. 
Simultaneously he continued his studies at the Medical 
Academy. In Ustimovich’s laboratory (1876-1878) Pav¬ 
lov made a series of valuable invesligatjons on blood 
circulation. Here the first signs of his noted scientific 
method, viz., to study the functions of the intact organism 
under natural conditions, made their appearance. After 
many trials he succeeded in measuring the blood pressure 
of dogs without narcosis and without tying them to the 
operation table. While working in that laboratory Pavlov 
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was able to lay aside a small sum of money and to go to 
Breslau in the summer of 1877 in order to acquaint him¬ 
self with the work of the well-known physiologist, Pro¬ 
fessor Heidenhain. 

In 1878 Professor Botkin, the famous Russian clini¬ 
cian, invited the gifted young physiologist to work in 
the physiological laboratory at his clinics formally as a 
laboratory worker, but actually as its chief. 

In 1879 Ivan Petrovich graduated from the Acad¬ 
emy, with the award of a gold medal for his research 
work. There he won a two-year fellowship for postgraduate 
work. Thus he could now devote all his time to research 
work at Botkin’s clinics. 

Pavlov worked in a small house, built either as a 
janitor’s lodging or a bathhouse, and completely unfit 
for research work. Here, with no laboratory equipment 
even of the simplest kind, always in need of money 
to buy animals for experiments, Pavlov developed an 
enthusiastic activity. In this, his first laboratory, he 
spent more than ten years—until 1890. (In 1886 he be¬ 
came its official chief.) The almost complete independence 
of his research allowed Pavlov to unfold his original tal¬ 
ent and give full swing to his creative genius. His enor¬ 
mous capacity for work was fully demonstrated here 
as well as his indomitable will and unfailing energy, 
bringing him outstanding results both theoretical and 
practical. Engaged in studying the physiology of blood 
circulation and digestion, and also certain pharma¬ 
cological problems, he quickly matured as a theoretician 
and experimenter as well as organizer and director of 
large and complex scientific projects. 

Pavlov’s life during the years spent at the laboratory 
was full of privation and family troubles but nonetheless 
he considered that period to be unusually significant and 
fruitful. He always recalled it with a particularly warm 
feeling. “In spite of certain unfavourable circumstances in 
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this laboratory,” lie wrote in his Autubtojirup/iy, “the chief 
of which were, of course, its scanty means, 1 consider that 
the time spent there was very beneficial for my future in 
science. First of all—complete independence and then the 
opportunity of devoting myself entirely to laboratory 
work.” 

Ivan Petrovich always remembered Botkin with a feel¬ 
ing of gratitude; this was not only because the latter gave 
him the opportunity to work and grow as a scientist, 
but also because he rendered him strong ideological sup¬ 
port. The development of Pavlov’s scientific principles 
was greatly influenced by Botkin’s theories on the impor¬ 
tant role of the nervous system .both in the normal and 
pathological activity of the organism, and his views on 
the need for the closest union between experimental phys¬ 
iology and clinical medicine. Pavlov wrote: “S. P. Botkin 
embodied in the highest degree the legitimate and fruitful 
union between medicine and physiology, these two forms 
of human activity which are building, before our eyes, 
the edifice of the science of the human organism and prom¬ 
ise in the future to furnish man with his greatest hap¬ 
piness-health and life.” 

Among Pavlov’s achievements of that period was his 
research on the efferent cardiac nerves. II became the 
theme of his doctor’s dissertation which he submitted in 
1883. It brought him a gold medal, the title of docent 
and a two years’ sojourn at Heidenhain’s laboratory in 
Breslau, and Ludwig’s in Leipzig (1884-1886). In this 
period he developed an ingenious and original method 
of isolating the heart and lungs, leading to the solution 
of many important theoretical and practical problems 
both in the physiology of blood circulation and in phar¬ 
macology. In this exceptionally fruitful period, following 
his return to the homeland, Ivan Petrovich laid a solid 
foundation for his future studies on digestion, namely, 
he discovered the nerves controlling the secretion of the 
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pancreas and carried out his classical experiment on 
sham feeding. 

These and other scientific achievements made Pav¬ 
lov’s name famous both in Russia and abroad. But the 
joy of his scientific success and the satisfaction at its 
high appraisal were marred by his material straits and 
the very limited possibilities of his modest laboratory. And 
then came the dark prospect of losing even this hovel. 

The financial and other material difficulties aggravated 
by Pavlov’s complete helplessness in matters of everyday 
life began to be felt especially after his marriage in 1881. 
Little is known about this difficult phase of Ivan Petro¬ 
vich’s life and he did not like to tell about it. However, 
we do read in his Autobiography that lie, “already mar¬ 
ried and possessed of a son, was always in a bad way 
with respect to money.” We know of these troubles, 
poisoning the life of the great scientist, mainly from the 
tales of his friends and students of that time and from the 
recently published memoirs of his wife, Serafima Vasilievna. 

Here are a few characteristic episodes. 

In Serafima Vasilievna’s memoirs concerning the first 
year of their married life, we read: “When we returned 
to Petersburg from the country we had absolutely no 
money. And were it not for Dmitri Petrovich’s (Ivan 
Petrovich’s brother who was an assistant to D. I. Mende¬ 
leyev.— E. A.) apartment, we would actually have had 
no place where to lay our heads.” 

The same year he obtained his doctor’s degree,. Ivan 
Petrovich’s first son was born, whom the happy parent's 
named Mirchik. In the summertime both wife and child 
had to be taken to the country. But Ivan Petrovich had 
no means for renting a country house near Petersburg, 
so they had to leave for the far south to his wife’s sister 
who lived in a remote village. 

Pavlov did not even have enough money for their 
railway ticket. “Ivan Petrovich and Dmitri Petrovich 
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could hardly scrape together enough money For a ticket 
to Ryazan and wrote a letter to their father requesting 
him to furnish me with the money for the journey fur¬ 
ther.” Ivan Petrovich’s son fell sick and died in that for¬ 
saken village, leaving his parents in deep mourning. The 
loss was especially painful because Serafima Vasilievna’s 
first pregnancy had ended in a miscarriage, probably not 
without the influence of the poor living conditions. 

From other sources we know that owing to the finan¬ 
cial difficulty he experienced, Ivan Petrovich lived for a 
time not with his family, but in the laboratory. Professor 
Chistovich, then working under Pavlov in Botkin’s clinics, 
recalled another incident: 

“At one time Ivan Petrovich suffered from a com¬ 
plete lack of money and was forced to live alone, 
separated from his family, in the apartment of a friend, 
N. P. Siinanovski. We, collaborators and followers of 
Pavlov, knew of his bard material condition and conceived 
of a plan to help him. We invited him to give us a se¬ 
ries of lectures on the innervation of the heart, collected 
among ourselves a sum of money and gave it to him as 
if to meet the expenses of the course. But nothing came 
of it. He spent all the money in buying animals for the 
course and left nothing for himself.” 

This devotee of science would often spend his c /n 
scanty salary to buy animals and to satisfy other require¬ 
ments of experimental work when lie himself was in dire 
need. Such were the demands of his beloved science; for 
in those days "the constant necessity to pay for every 
experimental animal,” he bitterly wrote in his autobiog¬ 
raphy, “at a time when there was in general a scarcity 
of financial means, told heavily on the laboratory work.” 

In addition to all this, there was absolutely no guar¬ 
antee of the future. Had he not already found himself 
once in the street because no position was open in 
Botkin’s department? And he was at that time a doctor 
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of medicine and a recognized investigatorl What would 
have happened to him then if Professor V. A. Manassein 
had not given him a place in his department? Where was 
the assurance that such a story with even sadder outcome 
would not be repeated? 

Pavlov was not very practical in personal matters. 
For a long time he vainly searched for a new position. 
He applied for the chair of physiology at the University 
of St. Petersburg (vacant after Sechenov had left), but his 
application was rejected. Following this stroke of ill for¬ 
tune, the source of much grier to Pavlov, he again felt 
the bitter taste of humiliation. The reactionary tsarist min¬ 
ister Delyanov refused to sanction his appointment to 
the chair of physiology at the Tomsk University. Instead, 
Delyanov gave this position to a little-known scientist, 
Veliki. Some other minister had solicited for the latter. 
This outrageous incident gave rise to protests by progres¬ 
sive medical circles. Thus, an article appeared In the news¬ 
paper Vrach which stated: “A doctor of zoology, Ve¬ 
liki, has been appointed to the chair of physiology at 
Tomsk.... We cannot but express our deep regret that 
the earlier intention to appoint to this chair the private 
lecturer in physiology at the Academy, Pavlov, had not 
been realized. Pavlov for a long time has been justly con¬ 
sidered as one of the best physiologists in Russia, and 
there are a great many reasons for his preeminence. He 
is not only a doctor of medicine but also a candidate of 
natural science and moreover he has uninterruptedly been 
working and helping others in their work in Botkin’s 
clinics. We know, by the way, that the failure to appoint 
Pavlov has amazed such an experienced judge in these 
matters as Prof. S. M. Sechenov." 

Eventually, the physiologist Pavlov was elected to the 
chair of pharmacology at the Tomsk University and then 
at the University of Warsaw. But Ivan Petrovich went 
to neither place. Soon after (in 1890) he was appointed 
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Professor of Pharmacology at the Military Medical 
Academy and occupied this position for five years, until 
his transfer to the chair of physiology in the same acad¬ 
emy in 1895. Ivan Petrovich headed this latter depart¬ 
ment continuously Tor three decades. 

An important event in Pavlov’s personal life and 
scientific career was the invitation to organize and di¬ 
rect the department of physiology in the new Institute of 
Experimental Medicine (1891). He remained at the head 
of that department for 45 years—till the end of his life. 
It was mainly here that he carried out his classical ex¬ 
periments on the digestive glands which soon made him 
famous throughout the world. Here too he conducted a 
major part of his work on conditioned reflexes, work which 
immortalized his name and brought glory to the science 
of his country. 

At last in 1901, Ivan Petrovich was elected corre¬ 
sponding member of the Academy of Sciences and in 
1907—a member. The modest physiological laboratory in 
the Imperial Academy of Sciences did not play any es¬ 
sential role in Pavlov’s scientific achievements before the 
October Revolution. But then the superb institute, organ¬ 
ized by the Soviet Government (in 1924) in its place, 
soon became a centre for the development of his immortal 
materialist theory of the higher nervous activity. 

Before the October Revolution, Pavlov heroically 
made his way in science through strenuous effort, suf¬ 
fering many privations and sacrifices. The continuous 
struggle with difficulties in his scientific work and adver¬ 
sity in his personal life, developed his creative genius, 
hardened his will to win, made him the more eager to 
serve his countrymen and strengthened his belief in a 
better future for his beloved fatherland. One cannot help 
noting in this connection a highly characteristic trait of 
Pavlov’s prerevolutionary life—-almost all his scientific 
achievements received formal recognition by official in- 
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stitutions of tsarist Russia only long after they had been 
recognized by the progressive minds of our country and 
abroad. At the very same time when the dull and reaction¬ 
ary tsarist minister refused to confirm Pavlov’s appoint¬ 
ment to the chair of physiology, Sechenov, Ludwig, Hei- 
dcnhain and other scientists considered him as an out¬ 
standing physiologist. Pavlov became a professor of phys¬ 
iology only on reaching his 46ih year. He became a 
member of the Academy of Sciences only three years after 
he received the Nobel Prize. 

Pavlov’s financial difficulties and domestic troubles 
noticeably declined after his appointment to the Institute 
of Experimental Medicine and entirely vanished when he 
was elected to the professorship at the Military Medical 
Academy and became a member of the Academy of 
Sciences. But conditions for his scientific work and 
the attitude of tsarist officials toward it remained 
unfavourable as before. Pavlov especially felt the need 
of permanent collaborators. There were no more than five 
or six of them in all the organizations under his guidance. 
Only two or three were in the physiological department 
of the Institute of Experimental Medicine. He himself 
paid out of his own pocket the salary of practically the 
only assistant in the laboratory of the Imperial Acad¬ 
emy of Sciences. In the Military Medical Academy the 
number of his collaborators was very limited, owing to 
the hostile attitude, among other things, toward Pavlov of 
the War Minister and the chiefs of the Academy. Pie incur¬ 
red their hatred because of his democratic views, his unceas¬ 
ing struggle against the despotism of the tsar’s officials, 
his constant support of the students’ interests; because, 
with the whole of his honest, sensitive soul, he was close¬ 
ly bound to the common people and also because he was de¬ 
veloping a materialist theory of higher nervous activity. 

Only through very great efforts did he succeed in re¬ 
taining his most gifted pupils in the department and 
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ill securing scholarships for them for trips abroad. Even 
Pavlov himself, already at that time one of the greatest 
authorities among Russian physiologists, for long was 
not formally confirmed to the title of professor-in-ordinary. 
He was the only chief of a theoretical faculty not to receive 
a government apartment. The intrigues against Pavlov, 
known to the whole world as “Russia’s great physiolo¬ 
gist,” according to Timiryazev, did not cease until the Oc¬ 
tober Revolution, although his world-wide authority in 
physiology caused the officials to treat him with hypocrit¬ 
ical courtesy. At the same time they conspired to dis¬ 
credit a number of dissertations submitted by Pavlov’s 
collaborators and seldom confirmed the degrees and 
appointments of his followers. They were constantly in¬ 
citing all manner or society ladies against him, who cried 
about the “sinfulness" of his experiments on animals; 
they caused his defeat in the elections to the presidency 
of the Society of Russian Physicians in spile of his great 
activity in that organization, etc. 

Pavlov’s constant need of assistants was met to 
a certain extent by enthusiasts who volunteered their 
aid without remuneration. His authority, outstanding 
scientific achievements, ardent patriotism and democratic 
views attracted like a magnet many zealous helpers— 
students of the Military Medical Academy as well as 
physicians assigned to the Institute of Experimental Medi¬ 
cine and also physicians from various parts of the country 
and from abroad. True, these collaborators were only tem¬ 
porary and the changes in the staff made it difficult for 
Pavlov to plan and carry out large-scale scientific proj¬ 
ects. But they did much to help him realize his ideas. 

There were many great difficulties loo in financing the 
organizations under his guidance. Ivan Petrovich had to 
appeal to the general public and to cultural societies for 
private contributions to his laboratories. And help did 
come. It was with such aid, for instance, that he was 
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I* P. Pavlov and his brother D. P, Pavlov in student years 





The Home of Pavlov. Above can be seen the room in which 
Pavlov spent the first years of his life as seminarist. In the 
foreground is Pavlov surrounded by his relatives and fellow 
countrymen of Ryazan 
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able to begin construction of the famous "tower of si¬ 
lence”—the special laboratory for studying the condi¬ 
tioned reflexes of dogs. However, the building was not 
finished until after the October Revolution. 

There is nothing strange about this. All science was 
in such an unenviable position in tsarist Russia. Pavlov 
met with the same bitter fate as Lomonosov, Men¬ 
deleyev, Pirogov, Sechenov, Mechnikov, Timiryazev, 
Michurin—these great sons of their country, who brought 
it glory through their self-sacrificing fight for the triumph 
of their native science. 

But Pavlov was luckier than most of these celebrat¬ 
ed representatives of Russian science and culture. He had 
the fortune to witness the downfall of the hated tsarist 
regime and after the Great October Revolution to realize 
his great research plans. 

During the early days of the Revolution, when the 
country was still in the throes of hunger and privation 
and when our heroic people led by the Communist Party 
were waging a severe fight for the young Soviet State, 
Vladimir Ilyich Lenin issued a special government 
decree which revealed the exceedingly warm sympathy 
and care for Pavlov and his work by the Communist 
Party and the Soviet Government. 

This decree noted the "outstanding scientific contribu¬ 
tions of Academician I. P. Pavlov, which are of enormous 
significance to the working people of the whole world.” A 
commission headed by M. Gorky was organized “to create 
in the shortest lime the most favourable conditions for the 
scientific'work of Academician Pavlov and his collabora¬ 
tors.” The corresponding government organizations were: 
“to publish in a de-luxe edition the scientific work prepared 
by Academician Pavlov ... to furnish Academician 
Pavlov and his wife with a special ration” and sup¬ 
ply his laboratory and apartment with the maximum 
accommodations. This historic decree of Lenin was an 



expression of faith in the venerable Russian scientist and 
patriot of the young Soviet State. 

Afterwards, the quick growth of the country’s eco¬ 
nomic power gave the Soviet Government the means to 
create in a short time the mosL favourable conditions for 
the development of the great scholar’s scientific work. 

The “tower of silence” in the Institute of Experimental 
Medicine was finished. His 75th birthday was honoured 
by the establishment of a new physiological institute, 
now bearing his name, in the Academy of Sciences of the 
U.S.S.R.; his 80th, by the construction of a special “City 
of Science” in the village of Koltushi at the outskirts of 
Leningrad. This institution, the only one of its kind in 
the world, also bears his name. Clinics for treating nerv¬ 
ous and psychical diseases were attached to his insti¬ 
tutes, thus realizing his old dream of uniting theory and 
practice. All or his institutes were equipped with the 
most up-to-date apparatus. His permanent staff both 
scientific and technical increased manifold. He received 
considerable sums above the ordinary budgetary al¬ 
lotments to be spent at his own discretion. The scientific 
works of his laboratories were published regularly. 

Pavlov was loved by the people. He had the power¬ 
ful material and moral support of the Soviet Government. 
The 85th birthday of the great scientist was marked, 
among other measures, by the granting of new large sums 
for the further advancement of his researches. 

Greeting Ivan Petrovich, the Sovnarkom (Council of 
People’s Commissars) of the U.S.S.R. wrote: 

“To Academician I. P. Pavlov: 

“On your 85lh birthday the Council of People’s Com- 1 
missars of the U.S.S.R. sends you its warm greetings 
and congratulations. The Sovnarkom especially notes 
your inexhaustible energy in scientific work, the successes 
of which have deservedly placed your name among the 
classic® of natural science. 
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“The Sovnarkom wishes you health, vigour and long 
years of fruitful work for the benefit of our great country,” 

The sharp contrast between the attitude towards his 
work on the part of tsarism and of the socialist state 
could not but stir the great thinker. Pavlov, who 
under the tsarist regime always lacked adequate means 
for experimentation, was now constantly concerned wheth¬ 
er he could prove worthy of the faith placed in him by 
the Soviet Government and whether he could justify the 
enormous sums granted for his work. All this he declared 
publicly and to every one. A striking example of this 
were his words at the reception in the Kremlin by the So¬ 
viet Government for the delegates of the XV International 
Physiological Congress which had taken place in 1935 
both in Leningrad and Moscow. “We, in charge of scien¬ 
tific institutes,” he said, “are actually in a state of anxiety 
and uneasiness whether we shall be able to justify all 
those sums which are placed at our disposal by the Gov¬ 
ernment.” On another occasion he declared with great 
reeling: “How I would like to live for long, because my 
laboratories are flourishing as never before. The Soviet 
state has given millions for my scientific work and for 
the construction or laboratories. I want to believe that 
the measures for aiding the workers in physiology, and I, 
after all, am a physiologist, will reach their goal and 
my science will bloom on my native soil.” 

His anxieties were in vain. Unfolding the eagle’s 
wings of his great genius Pavlov built in the main the 
wonderful edifice of the materialist theory of the higher 
nervous aclivity. 

The great naturalist was in his 87th year when the 
thread of his life was broken. He died unexpectedly of 
pneumonia. In spite of his venerable age, he had been of 
robust strength, full of intense energy, had worked un¬ 
ceasingly, had been enthusiastically making plans for fur¬ 
ther studies and least of all had been thinking of death.... 



3. PAVLOV AS MAN AND CITIZEN 


Ivan Petrovich was unusually endowed with nobility 
of character. In him were reflected some of the best 
traits of the great Russian people, whom he loved so 
dearly. Modest and exceptionally simple in manner, he 
was highly responsive, accessible, and sociable both in 
his personal lire and work. There was a friendly atmos¬ 
phere in the scientific institutes under his guidance and 
he was the heart and soul of any gathering—whether a 
gymnastics group, the Society of Russian Physicians or a 
group of his collaborators. He had the gift of attract¬ 
ing people and uniting them into a friendly circle. There 
was nothing that he would begrudge his collaborators. If 
in the first years after the revolution, during the fam¬ 
ine, he chanced to receive a rood parcel, he would take 
it to the laboratory and share it with everyone. 

Pavlov's great understanding and sympathy, his 
transparent honesty and directness in large and small 
matters made him exceptionally charming. ITe was loved 
by his friends and pupils and was respected by his op¬ 
ponents in science. 

. Pavlov was exceedingly punctual and accurate in his 
work and everyday life. One could set a watch by his ar¬ 
rival at the laboratory. He was very strict with himself 
and would not stand any laxity in others, especially in 
scientific matters. If an experiment suffered because of 
the carelessness.of an assistant, Pavlov would become 
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highly indignant and could find very caustic remarks for 
the culprit. 

Pavlov’s animated and even impetuous character was 
an unfailing source of energy. These traits served to in¬ 
spire all with whom he came in contact. His enthusiastic 
temperament made itself felt not only in scientific work, 
during operations and experiments, and in discussions, 
but also in sports, in his gardening, as a collector and 
in his everyday life. He was like a youth in his enthu¬ 
siasm at work, in his alertness and endurance; to the very 
end he retained his phenomenal memory, his sharp, pen¬ 
etrating mind, and a broad interest in scientific and 
social life. His special attachment for the youth among 
his collaborators was also a reflection of his own youth¬ 
ful spirit. 

Pavlov used to speak in a very clear, simple, concise, 
and picturesque manner. He had a pleasant, sonorous 
voice and while talking, he gesticulated vehemently. He 
was a wonderful conversationalist and a warm and witty 
debater. His laugh was loud, straightforward, and con¬ 
tagious. 

Pavlov also knevt how to rest and relax. During the 
summer months he parted almost entirely from science. 
According to his wife, “... not a single scientific book 
had an entry leave to the country house. Ivan Petrovich 
considered it necessary to free his mind entirely of all 
laboratory thoughts.’’ During his summer vacation he 
read only fiction and devoted himself to the garden and 
orchard, to swimming and athletic games. Physical work 
was a source of real pleasure to him. “I don’t know who 
I would rather be," he said, “a farmer, a furnaceman or 
a scientist.” He was a man of high culture, exceptionally 
well-read and of extensive interests in life. He had a keen 
fancy for making collections, the choice of objects chang¬ 
ing with time. He collected butterflies, plants, stamps 
and towards the end of his life—paintings. According 
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to L. A. Orbeli, Pavlov at one time systematically visited 
all art exhibitions. He was also interested in music and 
liked friendly card games. 

Ivan Petrovich did not smoke or drink and led a very 
simple life. 

Although he was, as he himself liked to say, a man 
of science, “from head to foot,” he did not isolate himself 
from social life. He was for many years a very active vice- 
president of the Society of Russian Physicians and sub¬ 
sequently its president. He was the organizer and head for 
many years of the Physicians’ Gymnastic Society, and a 
member (afterwards the president) of the Honour Court 
of the Petersburg Physicians’ Society of Mutual Aid. Dur¬ 
ing the last years of his life he directed the formation of 
the Physiological Society, the foundation of the Journal 
of Physiology and the organization or a number of con¬ 
gresses. At the XIV International Physiological Congress 
in Rome (1932) he proposed in the name of the Soviet 
Government to hold the next congress in our country and 
the proposal was unanimously accepted by the delegates. 
And it was lie who directed the preparation for the XV 
International Congress in Leningrad and Moscow (1935) 
and headed its work. 

Ivan Petrovich was an ardent patriot in the highest 
sense of the word. He loved his fatherland, and the fine 
culture and traditions of the Russian people with a deep 
and self-sacrificing passion. He loved the works of the 
great Russian writers, musicians, artists and scientists, 
the military glory of the country, and its customs. He al 
treated with respect the dignity, traditions and culture 
of other peoples. He immediately grasped and greatly 
esteemed the policy of the Soviet Government towards 
the various nationalities. 

In 1927, when he had to undergo an operation for 
gallstones, and a council of our noted professors suggested 
that a certain distinguished German surgeon be invited 
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for this purpose, he emphatically protested, declaring: 
“I do not consider at all that the German surgeons are 
better than ours and I will in no case allow a German to 
operate on me, when the flower of our surgery is present 
here.” He was brilliantly operated on by Professor Mar¬ 
tynov. 

When abroad, Ivan Petrovich would feel exceedingly 
lonesome for his native land and make haste to come 
home. His return was always a happy occasion for him. 
Serafima Vasilievna recollected how once, returning from 
one of his trips abroad, Ivan Petrovich at the border 
station lifted his -hat and bowed down deeply to his na¬ 
tive soil. 

Raised in the spirit of the great Russian revolution¬ 
ary democrats of the 19th century, Pavlov was a man of 
progressive democratic principles. He was connected to 
the working people with the whole of his noble soul. He 
considered work to be a virtue and hated idlers. When 
he was awarded the Nobel Prize, a certain businessman 
tried to persuade him to invest some of the money lie had 
received in stock exchange speculation, promising large 
profits. Ivan Petrovich answered indignantly: “I have 
earned this money by unceasing scientific work, and sci¬ 
ence never had, does not have, nor ever will have any¬ 
thing to do with the Stock Exchange.” 

Pavlov did not participate in the direct political fight 
against the autocracy, but his strongly negative attitude 
towards tsarism constantly came to the fore in his strug¬ 
gles against the reactionaries in the scientific and higher 
educational institutions of tsarist Russia. According to 
the reminiscences of his wife and of the older generation 
of his pupils (V. V. Savich, L. A. Orbeli, I. S. Tsitovich 
and others), while still in the first years of his professor¬ 
ship, Pavlov sympathized with the students’ revolutionary 
movement and supported the so-called “students’ disor¬ 
ders.” He persistently fought for many years against the 
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despotism of the head of the Military Medical Academy 
and the tyranny oF the tsarist officials. After the shameful 
defeat of tsarism in the Russo-Japanese war, when reac¬ 
tion was raging unrestrainedly, Pavlov’s patriotic feel¬ 
ings were sorely offended and lie regarded with sympathy 
the rising tide of revolution. “No,” lie said, “only a rev¬ 
olution can save Russia. The government which brought 
the country to such a disgrace must be overthrown.” ' 

It was not without cause that during the ceremony 
when Pavlov received the Nobel award in 1904, the king 
of Sweden declared: “I am afraid of your Pavlov. He 
wears no decorations. He is evidently a socialist.” 

In 1913, after the "students’ disorders,” the Minister 
of War ordered the expulsion of 1,500 students from the 
Military Medical Academy. Ivan Petrovich with Tour 
other professors made an energetic protest and according 
to some evidence he threatened to resign. A very inter¬ 
esting illustration of his political feelings was his letter to 
the first Russian Physiological Congress. Its chief organ¬ 
izer, he had vainly sought help from official institutions 
under the old regime in convoking it, and it was held 
only in April 1917. Ivan Petrovich wrote: “We have just 
parted with the dark, oppressing times. It is enough to 
tell you that this congress of ours did not receive sanction 
to be held on Christmas and was allowed to be called on 
Easter only because the members of its organizational 
committee had signed a statement that no political reso¬ 
lutions would be presented at the congress. And that 
was insufficient. Two or three days before our revolution, 
final permission was obtained with the proviso that the 
theses of the scientific reports be handed to the city 
head the day before the opening. Thank God that this 
belongs to the past and let us hope the irrevocable 
past.” 

Patriot and true democrat, Ivan Petrovich, from the 
first years after .the Great October Socialist Revolution, 
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I. P. Pavlov during a discussion 





1. P. Pavlov cleaning a path in his garden 




Welcomes with all his heart the fact that In our country 
‘‘the absurd and monstrous abyss," as he said, "between 
the rich and poor has been done away with,” and that 
here “social wealth is distributed among individuals ac¬ 
cording to their work.” He was proud that the Russian 
people had the fairest policy in world history toward na¬ 
tionalities, having established true equality and national 
brotherhood in our land of many peoples. There is no need 
to mention how great was his enthusiasm over the care 
of the Communist Party and the Soviet Government for 
the growth of science and culture in our country. 

Pavlov followed very intently the creative efforts of 
peaceful construction taking place according to Lenin’s 
and Stalin’s plans. He had become convinced that social¬ 
ism was, as he expressed it, an imposing “Mr. Fact.” 

Who does not know his passionate, highly patriotic 
speech at the opening of the XV International Physiologi¬ 
cal Congress in 1935 in Leningrad? Speaking of the 
growing war danger and of the fact that “war Is essen¬ 
tially a bestial method of settling difficulties, a method un¬ 
worthy of the human mind with its unlimited resources,” 
Pavlov, joyfully and proudly, added: "And I am happy 
that the Government of my great fatherland, in its fight 
for peace, for the first time in history proclaimed: ‘not one 
inch of foreign soil.’ ’’ 

In 1935, after a long absence, he paid a visit to his 
native city, Ryazan. His fellow citizens gave a banquet in 
his honour. He replied to their cordial reception and greet¬ 
ings in words of deep feeling: “I want to say that repre¬ 
sentatives of science had been honoured before, also. But 
this expression of esteem had taken place within the 
limits of a narrow circle of men of the same type, so to 
say, men of science. That which I behold now is very dif¬ 
ferent from these restricted ceremonials. At present sci¬ 
ence is honoured among us by all the people.'I saw this in 
the morning when met at the station and in the kolkhoz 
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and when 'I travelled here. This is not a casual incident. 
I think I shall not be mistaken if I say that this is an 
achievement of the Government of iny country. Before, 
science had been cut off from life, alienated from the 
people. Now I behold quite a different thing—the whole 
people is honouring and prizing science. I raise my 
cup and drink to the only government in the world which 
so prizes science, and supports it so warmly—to the Gov¬ 
ernment of my country.” 

Not long before his death he spoke these moving 
words: “Whatever I do, I always think that I am, there¬ 
by, as much as my strength allows me, serving first of 
all my country. An immense social change is now tak¬ 
ing place in my country.... I want to live until the 
time when I shall see the final results of this social 
change. A colossal achievement of the Soviet Government 
is its unceasing strengthening of the country’s defensive 
capacity. I want to live for many and many years loo, be¬ 
cause I am certain of the security of my native land.” 

Pavlov hated the fascist warmongers. Mis speech at 
the XV International Physiological Congress was a flam¬ 
ing expression of this hatred. It was a passionate appeal 
for relentless struggle against the barbarity d fascism. 
In the last years or his life, when the aggressive tenden¬ 
cies of the fascist vandals and obscurantists came more 
and more to light, he spoke very often and with a solemn 
anger and hatred for them. He was soundly convinced 
that our heroic people at the head of the other freedom- 
loving peoples of the world would save civilization from 
the fascist plague. Some months before his death, the 
great patriot declared: “Now, I often regret more and 
more that, engaged in scientific work, I did not roam 
about in the Soviet country. But I am questioning every¬ 
body. These days, my collaborators who have been to the 
Central Asian republics and in the Far East have re¬ 
turned. 1 am fascinated by their accounts. The once back- 
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ward peoples are now literate, educated, and are becom¬ 
ing more and more well-to-do. In a war we shall be de¬ 
fending our true fatherland, our culture, our science. The 
whole people will rise to defend their country.’’ 

With what exuberant joy he would have met the bril¬ 
liant victory of the Soviet people over fascist Germany 
and imperialist Japan; how proud he would have been of 
the wisdom of our Government in its victorious fight 
against the new warmongers, had he lived to our days! 



4. PAVLOV AS SCIENTIST 
AND TEACHER 


Pavlov attained the summits of science not only be¬ 
cause of his brilliant talent, the unconquerable force of 
his powerful mind, but also because of his rare traits as 
a scientist, his high integrity in research. These qualities 
made him an unsurpassed organizer and guide of scien¬ 
tific research, and an outstanding educator of a new 
generation of physiologists. 

Above all must be noted Pavlov’s unlimited devotion 
to science. Dedicating himself to materialist science while 
still a youth, under the impression of the progressive ideas 
in natural science propagated by the great Russian 
enlighteners and democrats of the middle of the last 
century, he remained true to it all his long life. Science 
was his element. He lived in science and loved it passion¬ 
ately. Scientific creation was the source of his greatest 
joy. He wrote about this in his Autobiography: “I have 
received all that can be demanded of life: the complete 
realization of those principles with which I have entered it. 
I dreamed of finding life’s happiness in intellectual work, 
in science—and I did find it and am finding it there.’’ The 
interests of science of his native land were like a compass 
to him in his personal and public activity. He expressed 
his attitude to science in the wonderful “Letter to the 
Youth’’ of our country. “Remember,’’ he wrote, “that 
science requires of an individual the price of his whole life. 
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The Decree of the Sovnarkom of Jan. 24, 1921 



DEGREE 

OF TIIE COUNCIL OF PEOPLE’S COMMISSARS 

In view of (lie exceptionally outstanding scientific contributions 
of Academician I. P. PAVLOV, which arc of enormous significance to 
the working people of the whole world, the COUNCIL OF PEO¬ 
PLE’S COMMISSARS has DECREED that 

1) a special commission be organized with wide powers, and 
in conformity with the proposal of the Petrograd Soviet to consist 
of the following members: Comrade M. Gorky, the Chief of the 
Higher Schools in Petrograd Comrade Christ!, and the member of 
the Board of Administration of the Petrograd Soviet Comrade Kap¬ 
lun, and that said commission be authorized to create in the short¬ 
est time the most Favourable conditions for the scientific work of 
Academician Pavlov and his collaborators; 

2) the Stale Publishing House shall publish in a de-luxe edi¬ 
tion, printed in the best printing shops of the Republic, the scien¬ 
tific works prepared by Academician Pavlov, summarizing the 
results of his scientific work for the last 20 years and that the 
property rights to that book both In Russia and abroad remain 
with Academician I. P. Pavlov; 

3) the Workers 1 Food Administration shall furnish Academician 
Pavlov and his wife with a special ration equal in calories to two 
academic rations; 

4) the Petrograd Soviet shall assure Professor Pavlov and his 
wife the lifelong use of the apartment occupied by them and fur¬ 
nish it and the laboratory of Academician P-avlov with the maxi¬ 
mum of accommodations. 

Chairman of the Council 
of 

Moscow, Kremlin 
January 24, 1921 


People’s Commissars 
V, Ulyanov (Lenin) 



And had you two lives, they would not have been enoughs 
Science requires of an individual the utmost effort and 
a great passion. Be ardent in your work and in your 
quests.” 

Pavlov’s love for science was not passive nor contem¬ 
plative. Ivan Petrovich opposed the view of “science for- 
its own sake.” He always considered it as a powerful .in¬ 
strument for the solution of important applied problems. 
All his creative effort was bent on obtaining knowledge 
of the phenomena of nature in order to be able to govern 
them—to place science at the service of life. “To utilize 
nature’s treasures and enjoy them,” he said, “I must be 
healthy, strong and intelligent.... Physiology leaches us 
—more completely and more perfectly as time goes on— 
how to work, rest, eat, etc., correctly, i.e., with benefit and 
pleasure. But that is not all. It will teach us how correct¬ 
ly to think, feel and desire.” 

Considering it natural and useful that there be a close 
relationship between physiology and many aspects of ap¬ 
plied activity as well as many theoretical subjects, such 
as psychology, pedagogy, etc., Pavlov was a particularly 
ardent supporter of the union between physiology and 
medicine. To this subject he devoted many colourful 
pages of his gifted scientific writings and several special 
lectures of brilliant form and content. He considered such a 
union to be of mutual benefit to both branches of learning,- 
but especially to medicine. “The domain of pathological 
phenomena,” he said, “is an infinite series of all kinds 
of specific combinations—i.e., such as do not occur in the 
normal course of life—of physiological phenomena. This 
is precisely, as if a series of physiological experiments 
were being carried out by .nature and life. These are 
often such combinations of phenomena which would not 
for long have come to the minds of modern physiologists 
and certain of these combinations could not even have 
been reproduced intentionally by the technical- means of 
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modern physiology. Hence clinical case histories will al¬ 
ways remain a rich source of new physiological ideas and 
unexpected physiological facts. Ii is therefore natural for 
a physiologist to desire a closer union between physiolo¬ 
gy and medicine.” 1 Medicine needs this alliance still 
more; for in studying the complex phenomena of the human 
organism it employs almost exclusively the method of 
observation —a method both passive and very primitive, 
incapable of revealing the true nature of the processes 
occurring in a complex organism. For quite apparent rea¬ 
sons medicine cannot make use of experiment, the active 
and powerful instrument of modern science, which Pav¬ 
lov employed in such an unexcelled masterful way in the 
domain of physiology. Medicine must, therefore, lean 
more and more heavily and to a wider extent on physiology 
and should make use in every possible way of all its val¬ 
uable achievements. It must go through the “lest of ex¬ 
periment.” He wrote on this: “Observation is a method 
quite sufficient for the study of only the simpler phenome¬ 
na. The more complicated a phenomenon is (and what is 
more complicated Ilian life?) the greater is the need of 
experiment. Only experiment will crown the efforts of med¬ 
icine, experiment limited only by the natural range of the 
human mind’s creative powers.... Observation collects 
that which nature has to o[fer, whereas experiment takes 
from her that which it desires. And the power of biological 
experiment is truly colossal " 2 (Italics mine.— E.A.) 

Characteristic of Pavlov’s correct understanding of 
the unity of theory and practice was that, in addition to 
his studies in pure physiology, themselves of enormous 
significance to medicine and other applied human activi¬ 
ties, he made a number of special experimental investiga- 


* I. P. Pavlov, Complete Works, Moscow-Lcnlngrad 1946, Vol. 
II, p. 57. 

* Ibid., p. 357. 
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tions concerning the pathology and therapy of diseases 
of the heart and vascular system, of the digestive system, 
of the brain, etc. The trend of all Pavlov’s scientific work 
is indicated by his statement: “An engineer finishes his 
studies of this or that machine by undergoing an exami¬ 
nation which consists in assembling the entangled parts 
of the dismounted machine. This should also hold for a 
physiologist. Only he can say that he has mastered the 
knowledge of life, who is able to return its disordered 
course to normal." 1 (Italics mine.— E.A.) 

Pavlov considered one of the most important tasks of 
a physiologist to be the investigation of the origin, nature, 
and methods of treatment of the sick organism and that 
in time sucli investigations should form the basis of all 
the important branches of medicine. "The more complete 
the experiments on animals will be, the less frequent will 
patients have to be in the position of experimental objects 
with all its sad consequences ." 2 (Italics mine.— E. A.) 
He became deeply convinced that only experiment will 
make medicine rational and its applications always and 
completely expedient. The great physiologist was of the 
opinion that: “In their fundamental sense physiology and 
medicine are inseparable. If the physician is actually, and 
even more ideally, an engineer of the human organism, 
then inevitably every new physiological discovery must 
sooner or later increase the physician’s power over this 
extraordinary mechanism, his power to maintain and re¬ 
pair it.” 3 Pavlov even considered it advisable to establish 
in medical schools three special departments of applied 
physiology, viz., normal, pathological and therapeutical. 


1 I. P. Pavlov, Complete Works, Vol, II, p. 364. 

5 Ibid., p. 363. 

3 I. P. Pavlov, Twenty Years of Objective Study of the Higher 
Nervous Activity (Behaviour) of Animals. Collection of Articles. 
Reports, Lectures and Addresses, 6lh edition, Moscow-Lenlngrad 
1938, p. 78. 



The knowledge that his scientific achievements were 
of a benefit to his beloved fatherland and that they height¬ 
ened the authority of his native science was an unfailing 
source of inspiration for him during his long scientific 
career. ■ < 

The great physiologist felt justly proud of the out¬ 
standing role played by our native physiology in many 
branches of that science and took sincere pleasure at ev¬ 
ery important contribution by our men of science to its 
treasury. He wrote to the Scchenov Society of Physiolo¬ 
gists of Leningrad: “Yes, I am glad that, together with 
Ivan Mikhailovich (Sechcnov), I and the group of my 
dear collaborators have won for the mighty realm of phys¬ 
iological research the whole and undivided animal or¬ 
ganism instead of its vague half. And this is entirely our 
incontestable Russian contribution to world science, to 
human thought in general.” 

In Pavlov, the scientist, there was a harmonious union 
of unexcelled master of physiological experiment and 
great theoretician in biology, physiology and medicine. 

He attached the greatest importance to the acquisi¬ 
tion and accumulation or new data. Like Pisarev, he was 
of the opinion that “words and illusions perish—facts re¬ 
main.” He considered that only the verified and authentic 
“Mr. Fact” and nothing else has the last word in scientific 
controversies and in the study of the enigmas of nature. 
He himself always stood at the fountain head of dynamic 
science and was a most prolific acquirer or valuable scien¬ 
tific facts. He noted with satisfaction that: ”... I always 
keep to the basis of facts; I check all my propositions by 
experiment and thus always find support in facts.” 1 And 
in his “Letter to the Youth,” which is a sort of scientific¬ 
literary self-portrait, this great toiler of science wrote: 
“Learn to do the hard, manual work in science. Study, 


1 I. P. Pavlov, Twenty Years of Objective Study, p. 187. 



compare, and accumulate facts. No matter how perfect 
a bird’s wing may be, it could never lift the bird to 
any height without the support of air. Facts are the air 
of a scientist. Without them you will never be able 
to fly, without them your ‘theories’ will only be vain 
attempts.” 1 

Pavlov as experimenter possessed outstanding powers 
of observation. Not even the minutest details of the most 
involved experiments escaped his range of vision. He had 
the wonderful gift of finding new aspects of facts that 
may at first have appeared trite and insignificant, of in¬ 
terpreting them from a new point of view and finding 
a new meaning in them. This was a source of immense 
pleasure to him. He loved to experiment and would often 
remain for a long time in the soundproof chamber during 
the experiments of his collaborators, intently observing 
the behaviour of a dog. 

In general, Pavlov attached the greatest importance 
to observation in research work and considered the ability 
to observe to be one of the chief virtues in a scientist. It 
is characteristic that at his request there were inscribed 
in large letters on the entrance to the laboratories of the 
scientific city at Koltushi the words: “Observation and 
observation.” 

But Pavlov was a stranger to crude and blind empiri¬ 
cism. He gave a prominent place to theory in scientific 
research, inculcated in every way among his collabora¬ 
tors a love for theory and regarded with contempt the 
“archivists" of facts. He considered a scientific theory 
necessary not only “that there be something to which 
facts can be connected” to explain them, but also “some¬ 
thing with which to go forward.” “If there are no ideas 
in our head, we shall not see the facts either," he said. 


1 T. P. Pavlov, Complete Works, Vol- 1, Moscow-Leningrad 
1940, p. 27. 
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“A real, legitimate scientific theory should not only em¬ 
brace all the existing data, but also point out the way 
lo further extensive studies and, if I may say, unlimited 
experimenting.” 1 His altitude to theory was colourfully 
expressed, in particular, in his “Letter to the Youth.” Aft¬ 
er the statement in that letter just cited (on the signifi¬ 
cance in scientific work of the accumulation of facts) he 
continued: “But when studying, experimenting, and ob¬ 
serving, try not to remain at the surface of facts. Do not 
become archivists of facts. Try to penetrate into the se¬ 
crets of their origin. Search persistently for the laws which 
govern them.” 2 

As for Pavlov himself, he was and will remain forever 
one of the greatest theoreticians in science. The theories 
of the nervous regulation or the trophism (nutrition) of 
tissues and organs, of the activity of the chief digestive 
glands, and of the higher nervous activity, created by his 
genius, are an immortal, majestic monument to his scien¬ 
tific work, the lofty principles of which rested oil the po¬ 
sitions of militant materialism in natural science. 

Pavlov exhibited outstanding integrity and courage 
in formulating and attacking scientific problems. His gift 
of scientific foresight was truly amazing and his novel 
ideas were of extensive scope and great depth. All this 
and his intuitive materialist-dialectic understanding of 
the phenomena of nature gave a mighty power to his ex¬ 
perimental and theoretical work, a power to understand 
.and to create, capable of eliminating any difficulties on 
the way to its goal. In his triumphant march of over 60 
years along the road of science he solved many an intri¬ 
cate problem in biology'and medicine in an easy and felic¬ 
itous manner and many a secret of nature was unrav¬ 
eled by his genius. 


1 I. P. Pavlov, Twenty Years of Obfactive Sluchj, p. £66. 
* I. P. Pavlov, Complete Works, Vol. I, p. 27. 
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Finally, special mention should be made of the high¬ 
ly refined and superb style of Pavlov's creative work. 

He was the most enthusiastic and most diligent of all 
his co-workers and did the manual work in the labora¬ 
tory painstakingly and lovingly. He taught his pupils, 
above alt, by personal example. Even at a very advanced 
age he continued to operate on animals, to experiment, 
and to participate personally in research work. He would 
follow with a vigilant eye the day-to-day research carried 
out by his numerous stafT of collaborators, go into all 
the details of their investigations, and carefully check 
their experimental records. 

Ivan Petrovich possessed the rare ability of welding 
his collaborators into a single, harmonious scientific unit. 
He organized the common work in an irreproachably pre¬ 
cise manner. He achieved this not by formal, administra¬ 
tive measures, but by his noble qualities as a scholar and 
individual. He himself was always the heart and soul of 
his staff. “We are all harnessed to a common cause,” he 
wrote, “and each pulls according to his strength and abil¬ 
ity. Often it is impossible to discern what is ‘mine’ and 
what is ‘yours’ but our common cause only gains by 
this." 1 He considered that even the basic ideas in an in¬ 
vestigation were—“the result of common endeavour, the 
result of the general ‘atmosphere’ in the laboratory to 
which every one is contributing something by himself and 
which all are absorbing.” 2 

The scientific work of Ivan Petrovich was marked by 
an exceptional singleness of purpose. He never let his 
attention be scattered in different directions. When stud¬ 
ying an important problem, he applied all his faculties 
and energy to it and put everything else aside for the 
time being. Even more—if in an involved problem his 


1 I. P. Pavlov, Complete Works , Vol. I, p, 28. 

2 Ibid., Vol. II, p. 20. 
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attention was drawn to a single question, he would often 
temporarily lose active interest in all other aspects of 
that same problem. He was of the opinion that a scientist 
should be able to “persistently think of a single selected 
subject; to go to sleep with thoughts or it and to rise with 
thoughts of it.” By thus focussing his activity to the ut¬ 
most on a single subject, he was able, persistently and 
step by step, to achieve the solution of large and involved 
scientific problems. However, many important phenom¬ 
ena, which revealed themselves in the investigations, but 
were of little value in solving the problem under consid¬ 
eration, did not escape his keen eyes. He made no at¬ 
tempt to pursue these incidental Tacts at the time, but 
calmly stored them away in his unexcelled memory, to 
make them, at an opportune moment, the subject of sep¬ 
arate investigation. 

Before beginning the experimental solution or a scien¬ 
tific problem of any importance, Pavlov would carefully 
work out a detailed plan of attack and thoroughly dis¬ 
cuss it with his collaborators. In that phase of the work, 
he was, as a rule, very attentive to the opinions, advice, 
and remarks of others and manifested considerable com¬ 
pliancy. But when putting his thoughts and ideas into 
practice, Ivan Petrovich waged a relentless offensive, cast¬ 
ing no backward glance; an offensive which no difficul¬ 
ties, arising so frequently when complicated scientific prob¬ 
lems arc being solved, could stop. In this phase of the 
work, he did not always pay attention to the advice and 
remarks of his associates, especially if they came from 
sceptics and pessimists. 

It never occurred to him to halt hairway and not bring 
his plans to a successful finish. This is well illustrated by 
the story of how, he realized his idea of operating on the 
stomach to form a pouch, told by A. F. Samoilov in his 
memoirs. “I was a witness to the development of the 
stomach pouch operation,” he wrote. “I remember how I 
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was fascinated by Ivan Petrovich’s courage and belief in 
the correctness of the plan he had worked out. At first the 
operation was unsuccessful. About 30 dogs had died in 
vain, a great deal of energy had been spent with no re¬ 
sults, as well as a great deal of time—almost half a year. 
The faint-hearted were already beginning to lose confi¬ 
dence. I remember that certain professors in branches of 
science related to physiology asserted that the operation 
could not and would not succeed because the location of 
the blood vessels in the stomach made such an operation 
impossible. Ivan Petrovich laughed at such assertions as 
only he could laugh. A few more efforts and the operation 
began to be successful." 

Pavlov’s habit of checking every scientific fact over 
and over again and from all aspects also deserves spe¬ 
cial notice. He often varied the character of the experi¬ 
ments and used to check together the data of his collabo¬ 
rators. But, then, how highly he estimated those facts 
which withstood such a severe and critical trial, how he 
prized them, and how deeply he believed in them! 

An important trait of Pavlov’s scientific style of work 
was the exceptional scrupulousness and honesty with 
which he treated the history of the questions investigated 
and appraised the role played in their solution by his pred¬ 
ecessors. He was very meticulous in his treatment of 
facts and conceptions held by other scientists. At the 
same time he was very exacting towards himself and ex¬ 
tremely modest in evaluating his own contributions to 
science. 

A daring revolutionary in science, he was at the same 
time very strict and careful about the publication of new 
data and new principles. At such times painful doubts did 
not leave him for a long time. Was he on the right path? 
Had everything been done to prevent errors? According 
to his wife, he very often could not fall asleep when 
tortured by such doubts before the publication of his, 
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most important scientific works. Thorough verification and 
analysis of new facts and also long and careful prelimi¬ 
nary discussion of new principles together with his collab¬ 
orators was an unalterable rule of his creative life. At 
these collective discussions, Pavlov’s self-criticism often 
took on a censorious character. He would often appear as 
sarcastic opponent of his own “working hypotheses." In 
general he was a great lover of scientific discussions, an 
animated debater and put much youthful ardour and en¬ 
thusiasm into his speeches. During these discussions he 
would not tolerate empty and idle talk by an opponent, 
nor would he countenance “rhetoricians," but was highly 
attentive to sound objections, especially if they were 
supported by facts. Such objections would even make him 
glad. He considered that they enabled him to approach 
involved scientific questions from different angles and 
either called forth new proofs for the defence of his point 
of view or enabled him to renounce erroneous conceptions. 
No matter how hard it may have been on occasion for 
Pavlov to part with his original views on this or that 
question, he did it ruthlessly and without hesitation, if 
convincing facts brought forward by his opponents or 
obtained by himself in the course of new experiments 
demanded it. He always placed scientific truth above all 
oiher considerations. 

He was cautious to the utmost whenever the question 
arose of applying to human beings the conclusions ar¬ 
rived at in experiments on animals or applying the results 
of these experiments to the different aspects of medical 
practice. He always stressed the need for careful consider¬ 
ation of the specific features of the human organism. 

In moulding the scientific characteristics of Pavlov’s 
pupils, the chief role was played by his many-sided, 
charming personality, by the example of his own life and 
work, and by the process of his creative effort rather than 
by any method of pedagogical compulsion. His favourite 
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expression was: "I like to teach by demonstration—not 
narration.” And those who had the good fortune ol 
becoming his pupils or collaborators not only tried to 
master this or that particular method of work, or the 
experimental technique of that virtuoso of physiological 
research; they acquired from him, continually, often with¬ 
out being aware of it, his ideas, the individual features 
of his creative work and the characteristics of his style in 
research. 

But it would be a mistake to think that the process 
of educating and moulding new scientific personnel in the 
institutions under Pavlov’s guidance was confined to a 
mere imitation of himself. Not at all! By characteristic 
methods Pavlov always directed the scientific growth of 
his pupils and their development according to their own 
inclinations, abilities, and other personal traits. 

He unceasingly encouraged conscientiousness, assid¬ 
uousness, initiative, and enthusiasm in his pupils and 
also their powers of observation. He would regularly 
make concrete remarks to all his students individually, on 
the character, direction, and nature of their scientific 
work, and of the data obtained, giving his views on the 
immediate and more remote objectives which followed 
from these results, etc. 

He also had a number of individual ways of training 
his pupils in scientific methods. 

It was highly significant to Pavlov’s pupils that his 
attitude towards his co-workers was determined by their 
abilities and attitude towards work and by the theoretical 
and experimental results they obtained. He was not lavish 
in his praise and was more wont to “spur” them on. 
Nevertheless, one could detect, without much difficulty, 
various shades of difference in his attitude toward collab¬ 
orators, depending on their scientific merits and each of 
them could quite easily and exactly determine Pavlov's 
attitude toward them. 
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Pavlov in every way encouraged independence among 
his collaborators. He not only did not hinder the scientif¬ 
ically mature pupils from becoming supervisors of scien¬ 
tific work in other institutions, but helped them to do so 
as much as possible, even if it excluded their working in 
institutes he directed. 

And at last—a few words about Pavlov as a teacher 
in the strict sense of the word. 

Ivan Petrovich possessed the rare gift of expressing 
his ideas, even on the most difficult subjects, in a concise, 
picturesque, and clear manner. According to the accounts 
of the older generations of his pupils, his lectures to the 
students of the Military Medical Academy were always a 
huge success. 

“In the second year, when we began systematically 
to attend the lectures of Ivan Petrovich," recalled Acad¬ 
emician L. A. Orbeli, “it became evident from his very 
first words that it would be impossible to miss any of 
his lectures, they were so lively and absorbing. They were 
characterized by an exceptional simplicity, an outstanding 
clarity and terseness in exposition and at the same time 
were very rich in content and were accompanied by very 
interesting experiments." 

He preserved this girt of lively, colourful, and simple 
speech to the end of his days. Although he would say 
quite often that he liked to teach by demonstration and 
not narration, Pavlov talked willingly and always in a 
most fascinating way of the scientific problems in which 
he was interested, told of possible ways they could be 
attacked and in general on the perspectives of his scien¬ 
tific work. Perhaps one or the reasons for the organiza¬ 
tion of the weekly scientific meetings of the workers of 
Pavlov’s laboratory (they look place on Wednesdays) 
was Ivan Petrovich’s love for oral discourse and for 
work as pedagogue and lecturer. His talks on these 
“Wednesdays” were very often more like original lectures 
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from which his pupils drew material for their scientific 
work. 

Besides these meetings Pavlov’s talent as pedagogue 
and conversationalist enabled his pupils to learn a great 
deal from every discourse with him. Such conversations 
always left an indelible impression on his collaborators 
and were rich sources of knowledge. 

Pavlov’s firmly established rules for scientific work 
and for educating young scientists, supported by im¬ 
mense experience, found vivid expression in his “Letter 
to the Youth.” 

This letter showed how infinite was Pavlov’s love for 
our youth in general. The enthusiasm of the young was 
always a characteristic trait of his nature. This love for 
youth is symbolic too in that it characterizes Pavlov’s 
optimistic views on the future of our country. He always 
looked upon youth as the future masters of our country, 
the builders of the new life which he had passionately 
acclaimed in his last years. He saw youth as his heirs in 
science, the continuers of the cause to which he had so 
devotedly dedicated the whole of his colourful, rich, and 
heroic life. 



5. PAVLOV’S SCIENTIFIC WORK 


"In the course of its development 
science has known not a jew courageous 
men who were able to break down the 
old and create the new, despite all ob¬ 
stacles, despite everything.” 

J. V. STALIN 

Pavlov was a scholar or manifold interests. His cre¬ 
ative genius embraced diverse branches of physiology: 
blood circulation, digestion, secretion, the activity of the 
higher parts of the central nervous system, the neuro- 
liumoural regulation of the body functions, the physiology 
of work, comparative physiology, and also a number of 
problems in pharmacology, experimental pathology and 
therapeutics. But his most systematic and distinguished 
researches were conducted in three branches of physiol¬ 
ogy: blood circulation, the principal digestive glands, 
and the cerebral hemispheres. Here we shall give a brief 
summary of the very valuable facts he obtained and the 
theories derived from them. 

But first—a few words on Pavlov’s scientific method 
and on the fundamental principle guiding his research. 

Pavlov’s outstanding traits as a scientist found a 
vivid expression not only in his research work as such, 
but also in his method, one of the greatest achievements 
of modern natural science. 

“For the naturalist, everything is in the method,’’ he 
declared. 

Prior to Pavlov, a largely one-sided analytical ap¬ 
proach to the most complicated functions of the organism 
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was prevalent in physiology in the form of the so-called 
vivisectional or “acute” experiment. 

Following this method, the experimenter dissects in 
every possible way the body of an anaesthetized or, at 
times, unanaesthetized animal; he crudely destroys the 
intactness of the organism, uncovers the inner organs and 
may even wrench them from the body; he destroys the nat¬ 
ural connections and interactions of the various parts of 
the organism and interferes with the normal course of 
its vital processes. And under such abnormal conditions, 
the scientist strives to shed light upon the laws govern¬ 
ing the functions of the various organs and systems of the 
organism by stimulating, inhibiting, or blocking them 
with electrical, chemical, mechanical, thermal and other 
such artificial means! 

Pavlov colourfully characterized the main shortcom¬ 
ing of this crude and hardly productive method, almost 
the only one employed by the early physiologists (and, 
regrettably, often used even at present) to study the 
higher manifestations of living nature. “We cannot 
calmly consent to the crude shattering of the mechanism,” 
he wrote, “whose deep secrets have enthralled our minds 
for many years, perhaps even for a lifetime. If the me¬ 
chanic often refuses to add anything to some delicate 
mechanism or change it in any way on the ground that it 
would be a pity to spoil it; if the artist reverently fears to 
touch his brush to the painting of some great master; 
then how can the physiologist abstain from such a feeling 
when he stands before the most delicate of all mecha¬ 
nisms, the unsurpassable masterpiece of living nature.” 1 
Among other reasons, Pavlov considered the vivisectional 
or acute method to be insufficient for acquiring knowledge 
of the laws governing the functions of this or that organ 
or system of the body, because “the usual method of 


1 I. P. Pavlov, Vivisection. Complete Works, Vol, V, 1949, ,p. 189. 
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simply dissecting the animal in an acute experiment in¬ 
volves, as it is now becoming clearer from day to day, a 
big source of errors, since the act of roughly interfering 
with the organism is accompanied by a mass of inhibitory 
influences on the functions of diverse organs.” 1 Such an 
experiment is, therefore, unfit even “to obtain irreproach¬ 
able analytical data,” let alone synthetical, which, in 
general, can never be obtained in this way. 

A virtuoso in the technique of vivisection (Sechenov 
considered Pavlov to be the best vivisectionist among Eu¬ 
ropean physiologists), Pavlov, nevertheless, was the first 
physiologist to make systematic use of the so-called chron¬ 
ic experiments, i.c., experiments made on unimpaired 
animals, or on such that had been operated on according 
to the strict rules of aseptical and anti-septical surgery 
(he was unexcelled also in such operations) and had re¬ 
covered from the general effects of such operations. Such 
experiments facilitate analytical study of the functions of 
individual organs in many cases better than the “acute" 
method. But, what is more important, they afford the 
means for a thorough synthetic investigation of the most 
complicated functions of the organism. In other words, 
the experimenter can thus make a delicate, many-sided, 
and detailed study of the functions of the organs and 
systems of a healthy, unimpaired body in their normal 
relations and interactions. He can investigate the normal 
dynamics of physiological processes, disclose the laws 
governing the activity of organs and systems in their 
normal and undistorted aspect. He can “study the activity 
of the organism as a whole and of its parts in strictly nor¬ 
mal conditions and in connection with these conditions.” 3 

Highly skilled in the art of making a delicate, filigree 
analysis of the most complicated functions of the organ- 


1 I. P. Pavlov, Complete Works, Vol. II, p. 33. 
* Ibid., Vol. I, p. 363. 
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I. P. Pavlov operating 




I. P, Pavlov making: a speech at a banquet In honour of the 
delegates of the XV International Congress 









ism, he was the first in the world to begin their synthetic 
investigation; to be more exact, he supplemented the ana¬ 
lytical approach to the functions or the organism with a 
synthetic one and thereby created a unified and essen¬ 
tially dialectical method of studying physiological laws. 
This is Pavlov’s method, the most complete and most 
fruitful scientific method in physiology, which un¬ 
ceasingly furnished its creator with rich harvests of 
highly valuable facts in whatever branch of physiology lie 
would apply his marvelous hands and keen and powerful 
mind. 

Pavlov’s method embodied the main features of his 
philosophy, his views on the integrity of the organism and 
on the unity of the organism and its environment. Such 
views associate him with the most eminent representa¬ 
tives of progressive Soviet biological science. “The animal 
organism,” said Pavlov, “is an exceedingly intricate sys¬ 
tem, consisting of an almost infinite number of parts, 
connected both with one another and, in the form of a 
single complex, with surrounding nature with which it is 
in equilibrium.” 1 

Pavlov by no means denied a certain contri¬ 
bution in our knowledge of this or that detail of the func¬ 
tion of separate organs to the analytical method preva¬ 
lent before his time. He wrote: “the object of analysis was 
to make the best possible acquaintance of the isolated 
part; that was its legitimate task; it determined the rela¬ 
tionship of the part to the various phenomena of nature.” 2 
But that was insufficient. In spite of the usefulness of 
analysis in delicate physiological investigations, “the 
physiology of the organs was indeed greatly entangled by 
it.” Hence it was necessary to pass over to a synthetic 
method of research, or rather, to supplement the analytical 


1 I. P. Pavlov, Complete Works, VoJ. II, p- 452. 

2 Ibid., Vol. I, p. 362. 
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method with a synthetic one and investigate the func¬ 
tions of the organism as a whole. 

As we shall see, the beginnings of this celebrated 
method had already made their appearance in Pavlov’s 
earliest researches on the physiology or blood circula¬ 
tion. More fully developed, it was responsible for the 
complete success of his studies on digestion and brought 
him world-wide recognition. 

As if summarizing the results obtained on applying 
this method to digestion and foreseeing the bright per¬ 
spectives it offered in the newly projected period of activ¬ 
ity with its new, infinitely more complicated subject, 
Pavlov wrote: 

“After a period of analytical work, we have entered 
without a single misgiving a synthetic period.... Judging 
from what we already know, synthesis, extensively applied 
to the whole organism as a new method, will be of great 
aid in the future physiological researches. It will become 
an energetic stimulant of other quests, of other investiga¬ 
tions. ... The object of synthesis is to determine the sig¬ 
nificance of each organ in its true aspect, from the 
standpoint of life; to ascertain its place and relative 
importance.... Synthesis is thus being carried out in two 
different types of physiological investigations. On the one 
hand, eager attempts are being made to study the activity 
of the organism as a whole and in its purls under strictly 
normal conditions and in connection with these conditions 
(Italics mine.— E. A.). As an example of this method, 
let me point out to the present work on the functions of 
the digestive glands. On the other hand we are putting 
forth and solving problems, the aim of which is to neu¬ 
tralize, to eliminate the harm done to the organism by any 
serious interference. Such is the case of the survival of 
vagotomized animals.” 1 


1 I. P. Pavlov, Complete Works t VoJ. I, pp. 362-363. 
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Pavlov's method was continuously perfected during 
his investigations into the higher nervous activity. The 
importance of its composite parts—the analytical and syn¬ 
thetic approaches to the complex functions of the organ¬ 
ism—was becoming more and more clearly defined. De¬ 
fending the materialist theory of reflexes and his method 
against attacks by foreign psychologists of idealist views, 
Pavlov wrote in 1932: 

“The organism consists of a great number of large 
parts and billions of cellular elements, which cause a cor¬ 
responding number of respective separate phenomena 
that, however, arc intimately connected with each other 
and together constitute the combined functioning of the 
organism. The theory of reflexes divides this general 
activity into separate ones, connecting them with internal 
as well as external influences, and then unites them 
together again. In this way the activity of the organism 
as a whole, as well as its interaction with its environment, 
is becoming more and more clarified.” 1 

Pavlov’s method reached its highest achievement in 
his studies of the brain, which unlocked the greatest of 
all nature’s secrets and won him immortality. 

No matter whether Pavlov had been studying blood 
circulation, digestion, the secretory organs, problems of 
comparative physiology or any other fields, all his inves¬ 
tigations, regardless of how they may have differed in 
content or method, were always permeated .by a single 
great idea: to investigate the nervous regulation of the 
activity of the organs and systems of the complex organ¬ 
ism. This principle he fittingly termed neurism. “By 
neurism," wrote Pavlov, “I mean the tendency in physiol¬ 
ogy which tries to extend the influence of the nervous 
system on the greatest possible number of functions of 
the organism.” 2 

1 I. P. Pavlov, Twenty Years of Objective Study , p. 548. 

a I. P. Pavlov, Complete Works, Vol. I, p. 142. 
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An important role in the origin and development of 
Pavlov’s fertile principle was played by the works of his 
predecessor in theory, I. M. Scchcnov, also by his first 
teacher in physiology, I. P. Tsyon, and particularly, by 
the studies of the great Russian clinician, S. P. Boikin, 
whom Pavlov often met while working in the laboratory 
at the former’s clinics. Pavlov wrote of this in his disser¬ 
tation: “The idea of this investigation and its realization 
belong solely to me. But I was surrounded by the clinical 
ideas of Professor Boikin—and I acknowledge with heart¬ 
felt gratitude the fruitful influence on this work, and on 
my physiological views in general, of that profound and 
broad theory of ‘neurism,’ one that lias often anticipated 
experimental data, and which, in my opinion, is Sergei 
Petrovich Botkin’s chief contribution to physiology.” 1 

It was due to “neurism,” the lofty, fruitful principle 
wending its conspicuous way in the long years through 
Pavlov’s scientific work, that lie finally came to the phys¬ 
iology of the brain and it was there that this principle 
reached its acme. 

# 


To the study of blood circulation Pavlov devoted ap¬ 
proximately the first fifteen years of his scientific career, 
chiefly during his work in the experimental laboratory at 
Botkin’s clinics. His interest was then mainly fixed on 
two questions: the automatic regulation of blood circu¬ 
latory organs by reflex action and the nature of the action 
of the efferent nerves on the heart. 

The traits of Pavlov’s original talent and the char¬ 
acter of his future scientific method clearly appeared al¬ 
ready in his first studies on blood circulation. Contrary 
to the unsuitable “acute” or viviseclional experiments 
then in general use for studying the reflex regulation of 


1 I. P. Pavlov, Complete Works, Vol, I, p. 142. 
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blood circulation, Pavlov worked out and used for that 
purpose an entirely new physiological procedure which 
made it possible to eliminate completely the distorting- 
effect of anaesthesia on the reflex actions of the nervous 
system, and, in particular, on the circulatory organs. By 
persistent training Pavlov accustomed the experimental 
dogs to lie on the operating table and calmly undergo 
without narcosis all the manipulations of an elaborate and 
lengthy experiment: incising the skin and subcutaneous 
tissues; disclosing the artery and connecting it to instru¬ 
ments for registering the blood pressure, etc. In these 
outstanding experiments Pavlov investigated the influ¬ 
ence of food, feeding, and copious drinking on the arterial 
blood pressure and discovered a number of new, impor¬ 
tant laws concerning the spontaneous reflex regulation of 
the cardiac and vascular functions. Among other facts, 
he established, by these and by a series of other experi¬ 
ments, that not only a more or less significant rise in the 
arterial pressure but also its lowering can be rapidly and 
sensitively caught up by the sensory nerve endings in 
various parts of the vascular system. Owing to reflexes 
generated by the respective impulses from these signaliz- 
ers, the work of the heart and the state of the vascular 
duct change in such a manner that the arterial pressure 
is quickly brought back to the original level and so 
remains comparatively constant. 

Thus, there is a constant automatic regulation of the 
cardio-vascular function, and the arterial pressure is kept, 
as a rule, within certain average limits, the most favour¬ 
able for supplying blood to the principal organs and sys¬ 
tems of the organism. Pavlov also established that the 
sensitive “instruments” located in the walls of the blood 
vessels can detect changes not only In th6 blood pressure, 
but also in the chemical composition of the blood. 

It should be pointed out that these and other facts 
disclosed by Pavlov and the conclusions drawn from them 
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were of value to science not only in those far-off days, 
but they still retain an important place in our knowledge 
of the spontaneous reflex regulation of the organs of the 
circulatory system. Pavlov thus anticipated by about half 
a century the investigations of Goring, Heymans, Cordier, 
Koch, and many other contemporary foreign scientists en¬ 
gaged in the study of the specific receptory functions of 
the blood vessels and the automatic reflex regulation 
of the cardio-vascular activity. It should also be pointed 
out that Pavlov extended this principle, showing on the 
basis of other facts that not only the blood vessels, but 
all organs contain diverse specific sensitive devices 
adapted to respond to stimulants oF a mechanical, physi¬ 
cal, or chemical character. These devices play a very im¬ 
portant role in the reflex regulation of many functions of 
the body. He wrote: “All organs and their tissues are 
permeated by these nerve endings. They should be con¬ 
ceived of as highly varied and specific, like the termina¬ 
tions of sensory nerves, each adapted to its own specific 
stimulant of a mechanical, physical or chemical origin. 
The degree of their activity at any given moment deter¬ 
mines the magnitude and combinations of the activities 
of the organism.” 1 These data and Pavlov’s concepts are 
confirmed by the investigations of modern Soviet and 
foreign physiologists and have become one of the sources 
of a special approach In physiology, developed by his 
pupil K. M. Bykov—the systematic study of the receptory 
functions of the internal organs. 

At that early period Pavlov gave much of his atten¬ 
tion and time to the efferent cardiac nerves. Suffice it to 
say that his excellent doctoral thesis (1883) was devoted 
to this question. He found that among the efferent nerves 
of the heart there are some that can increase the force of 
the heart beat without increasing its frequency and others 
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that can change the frequency without changing its force. 
He further assumed that the efferent nerves have their 
antagonists—nerves that can weaken or slow down the 
contractions of the heart. 

Later, Pavlov repeatedly returned to the question of the 
efferent cardiac nerves and carried out a number of new 
fundamental investigations on this subject. His attention 
was especially attracted to the nerves he had discovered 
which strengthen the heart beat. On the basis of careful 
experiments, Pavlov came to the entirely novel and highly 
important conclusion that these nerves augment the heart 
beat by heightening directly all the vital properties of the 
myocardium. Thereby was laid the basis for his future 
original, systematic, and profound theory of the existence 
of a special type of nervous influence on the tissues, the 
nervous trophic regulation (nutrition) of tissues and or¬ 
gans, an effect entirely different from the two others here¬ 
tofore known to science (functional stimulation and regu¬ 
lation of the blood supply). One of the most eminent 
achievements of our native scientific thought, this theory, 
based on the highly valuable facts from the early period 
of Pavlov’s scientific work as well as on new ones accu¬ 
mulated in the subsequent years, was presented in its 
finished form in a special report made by Pavlov in 1920. 
“Thus,” said Pavlov in this report, “according to our con¬ 
ception, every organ should be under a ternary nervous 
control: the functional nerves, initiating or inhibiting its 
functional activity (muscular contraction, glandular secre¬ 
tion, etc.), the vascular nerves, regulating the bulk supply 
of chemical substances (and elimination of waste) by 
increasing or diminishing the blood supply to the organ, 
and, finally, the trophic nerves, determining, in the inter¬ 
ests of the organism as a whole, the exact quantity of 
material to be ultimately utilized by each organ. Such a 
ternary control we have demonstrated in' the case of the 
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heart.” 1 Further, Pavlov thought that the “chemical vital 
process” is regulated by trophic nerves in the tissues 
“according to a principle operating throughout Hie organ¬ 
ism, in two opposite directions. Certain nerves strength¬ 
en this process and thus increase the vitality or the 
tissue, while others weaken the process, and if these 
latter arc stimulated excessively, they will deprive the 
tissue of its ability to withstand the diverse destructive 
influences acting continuously inside and outside the 
organism.” 2 

Among Pavlov’s investigations on blood circulation 
still another study of a methodological character deserves 
attention. A great need had been fell in physiology and 
in other branches of experimental medicine and biology 
for a method of isolating the functioning heart of a 
mammal. By the 90’s of the last century many outstand¬ 
ing scientists had been attacking tills problem, but in 
vain. Pavlov also undertook its solution and did it in a 
number of ways. His ingenious method of isolating the 
functioning mammalian heart was developed in 1888. 
Published that same year, the method essentially amounts 
to replacing the systematic circulation by an artificial 
system of tubes whereas aeration of the circulating 
defibrinated blood is accomplished by the complete or 
partial preservation of the pulmonary circulation. 

It should be mentioned that only ten years later did 
the English physiologist Starting succeed in developing 
a technique for isolating the functioning heart, quite 
similar to Pavlov’s method both in idea and technical de¬ 
tails. Bourgeois science, however, does not attribute the 
honour of this discovery to Pavlov, nor even to Pavlov 
and Starting together, but only to Starling alone. This is 
one of the many examples of the bourgeois falsification of 


1 I. P. Pavlov, Complete Works, Vol. I, p. 400. 
1 Ibid., p. 409, 
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the history of science, one of the repugnant cases of the 
appropriation of the discoveries of our scientists by those 
in foreign countries. II is to be only regretted that there are 
also scientists in our country who are influenced by this 
erroneous conception. 

Also of great value is another of Pavlov’s methodolog¬ 
ical contributions, which too was carried out at this pe¬ 
riod of his career. This was an arrangement for study¬ 
ing on individual organs—the extremities, lungs, heart, 
etc.—changes in the peripheral blood circulation. Subse¬ 
quently, Kravkov developed this line of work to a master¬ 
ful degree of perfection. 

Also to this period of Pavlov’s efforts belongs one 
of his outstanding discoveries, which for decades antici¬ 
pated the work of foreign scientists. Pavlov's acute sight 
had discerned a most interesting fact: blood in the car- 
dio-vascular preparation did not clot for a long time al¬ 
though it was passing through a system of rubber and 
glass lubes, usually promoting its quick clotting. When, 
however, he had switched off the pulmonary circulation, 
coagulation set in quickly. On this basis, he, as early as 
1877, concluded that an anti-coagulating agent was pass¬ 
ing into the blood while it was circulating through the 
lungs. Pavlov’s brilliant discovery was confirmed many 
years later; a powerful anti-coagulating agent, heparin, 
was isolated from the lung tissue. 

#• 

Pavlov had worked on the digestive organs while yet 
in his student years at the university. After an. interval 
of more than ten years he returned to this his first in¬ 
terest in science and applied himself assiduously to its 
development for about two more decades. 

By their factual and theoretical results, the originality 
and skill of their execution, Pavlov’s studies in the phys-1 
iology of digestion are truly classical. 
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The study of digestion before Pavlov was one of the 
backward branches of physiology. Only very vague sur¬ 
mises had existed as to the laws governing the work of 
Individual digestive glands and of the process of diges¬ 
tion as a whole. The vivisectional or “acute” experiment, 
the chief melhod in those times for investigating the func¬ 
tions of the digestive organs, was unable to get at their 
secret. More, the data obtained from such faulty experi¬ 
ments had become the sources of many errors; for in¬ 
stance, the view that the gastric and pancreatic glands 
were devoid of secretory nerves (ITeidcnhain, Starling, 
Bayliss, et al.). While some workers had been able by 
such experiments to establish the existence of secretory 
nerves in other digestive glands, for example, the sali¬ 
vary glands (Ludwig, Claude Bernard, Heidenhain, Lan¬ 
gley, et al.), still, this crude experimental technique could 
not serve to bring to light all the Intricate details of the 
nervous regulation of glandular functions. 

Being aware of this, many scientists, both native and 
foreign (Claude Bernard, Heidenhain, Bassov, et al.), 
attempted to replace vivisection by more suitable chron¬ 
ic experiments on animals. Such attempts, however, did 
not meet with sufficient success. Either the operations 
performed were of little worth in concept and tech¬ 
nique (Claude Bernard’s fistula of the salivary ducts, 
Heidenhain’s isolated stomach), or, though skilfully 
designed and successfully performed, were still insuf¬ 
ficient to reveal the laws governing the work of the 
given organ (the gastric fistula of the dog proposed by 
Bassov). 

Pavlov’s genius led the physiology of the digestive 
organs out of its blind alley and raised it to unprecedent¬ 
ed heights. And it was here, in the solution of this in¬ 
volved problem, that his celebrated method of the chron¬ 
ical physiological experiment was brought to its fin¬ 
ished form. 



The start was laid in new methods of physiological 
surgery of the alimentary canal, in the development of a 
new operational and experimental technique. “It is often 
said, and not without reason,” declared Pavlov, “that sci¬ 
ence advances in leaps, depending upon the development 
of experimental methods. With every advance in method, 
we rise, so to say, one step higher and a wider horizon 
with heretofore imperceptible objects unfolds before us. 
Our first aim, therefore, was to develop a method.” 1 And 
he devised and masterfully performed a series of ingeni¬ 
ous and delicate operations—the formation of the stom¬ 
ach pouch, the division of the esophagus (esophagoto- 
my) in combination with the stomach fistula, the pancre¬ 
atic fistula, the salivary gland fistula, the terminal fis¬ 
tula of the bile duct, and other operations malting more 
accessible for observation and experiment the internal 
digestive organs without impairing their innervation, 
blood supply, and the conditions of their life in general— 
that is, without disturbing their functions. (Incidentally 
we shall mention, in this connection, a highly interesting 
fact which does credit to our native science. In order to 
perform these operations according to the strict rules of 
human surgery, Pavlov was the first in the world to in¬ 
stitute an operating room at the physiological laboratory 
similar to the operating rooms for human beings at sur¬ 
gical clinics.) After a post-operative period of several 
days the animals ordinarily recovered from the temporary 
general after-effects of the operation. Their health was 
restored and they differed in almost no way from the 
normal. 

On such healthy animals with diverse chronic fistulas, 
“windows” in various parts of almost the whole digestive 
tract, Pavlov performed his studies on the physiology of 
digestion. It was thus possible to follow closely and 


1 I. P, Pavlov, Complete Works, Vol. II, p. 23, 


59 



accurately Hie secretory activity of the digestive glands 
and collect pure digestive juices for study, as well as for 
therapeutic purposes in case of need. (At one time at the 
“gastric juice factory” in the Institute of Experimental 
Medicine 20 litres of pure gastric juice were being collect¬ 
ed daily for therapeutic use.) 

It should also be pointed out that the methods or in¬ 
vestigating the fermentative, chemical, and physical prop¬ 
erties of the various digestive juices in Pavlov’s labora¬ 
tory were for that time on a comparatively high level. 
Pavlov and his collaborators did not merely limit them¬ 
selves to the available biochemical technique, but devised 
new methods which were then at a high slate of perfection. 
Such, for example, was the method of “Melt tubes” for 
measuring the proteolytic strength of digestive juices. 

Thus, by his accomplished and delicate technique of 
physiological surgery, the gifted naturalist paved the way 
for the realization of the fundamental principles of ids 
method which allowed a much closer, detailed and all- 
sided study of the digestive glands to be made under nor¬ 
mal conditions, without disturbing the processes taking 
place within them, in their undisturbed connection and 
coordination with the nervous, cardio-vascular, endocrine 
and other systems of the organism; without the “crude 
shattering” of the “delicaLe mechanism" and “master¬ 
piece"—without disturbing the integrity of the complex 
organism. 

“I consider the promotion of such an operational tech¬ 
nique to be a matter of the greatest importance,” wrote 
Pavlov, “because the usual method of simply incising the 
animal in an acute experiment involves, it is now becom¬ 
ing clearer from day to day, a big source of errors, since 
the act of roughly interfering with the organism is accom¬ 
panied by a mass of inhibitory influences on the functions 
of the various organs. The organism as a whole, the re¬ 
sult of the most delicate and most expedient connection 
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of an enormous number of separate parts, cannot by 
the nature of the thing remain passive to destructive 
agents and must in its own interests strengthen one of 
the parts and weaken another; i.e., as ir temporarily leav¬ 
ing aside all other aims, concentrate itself on saving that 
which can be saved. If this has been and still is a great 
obstacle in analytical physiology, then it appears to be an 
unsurmounlable obstacle to the development of synthetic 
physiology where it is necessary to determine exactly the 
true course of this or that physiological phenomenon in 
the intact and normal organism.” 1 

For about two decades Pavlov and his collaborators 
were engaged in an intensive study of the principal di¬ 
gestive glands. They investigated the ciTecl on the glandu¬ 
lar activity of the introduction of various amounts of dif¬ 
ferent foods, of the smell and sight of food, and of di¬ 
verse conditions of the organism and experiment. They 
examined how injury to the innervation afTccts the glan¬ 
dular activity, how physiological and pathogenic factors 
act upon the glands, etc. 

These researches, performed by.Pavlov with the ele¬ 
gance of a true artist of science, produced an unusual 
amount of new and valuable data and completely rev¬ 
olutionized the conceptions of physiologists and clini¬ 
cians on the digestive process. They also served as 
the outgoing material for the development of Pavlov’s 
theory on digestion. Pavlov gave convincing proof that 
the principal digestive glands (the gastric glands and 
pancreas) have a secretory innervation, i.e., nerves caus¬ 
ing the secretion of digestive juices. This brilliant discov¬ 
ery immediately put an end to the then widespread mis¬ 
conception in physiology and medicine, connected with 
the names, in particular, of the English physiologists, 
Starling and Bayliss, of the absence of such innervation. 


1 I. P. Pavlov, Complete Works t Vol, II, p. 33. 
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For example, the nervous regulation of the gastric glands 
was demonstrated by Pavlov in the following exquisite 
experiment. The esophagus of a dog with a gastric fistula 
was severed at the dog’s neck. Its ends were sutured to 
tiie edges of the skin wound at the neck, forming two 
openings. This is schematically shown on Fig. 1. After 



some time, when the dog completely recovered from 
the general effects of anaesthesia and of the operation 
and differed no longer from normal animals, a so-called 
“sham feeding” was organized. The dog was fed pieces 
of meat, bread or other food, but on being swallowed, the 
food did not reach the stomach, falling through the upper 
opening of the alimentary canal. This is also shown on 
Fig. 1. Several minutes after the start of the sham feed¬ 
ing, gastric juice begins to be secreted, quickly attaining 
considerable amounts, the secretion continuing for some 
minutes and even for hours. 

Gastric secretion during sham feeding follows well- 
established physiological laws. But if the vagus nerves of 
the dog (nerves having their origin in the medulla ob¬ 
longata and innervating with their ramifications, on de- 
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scending, most of the inner organs of the thorax and the 
abdominal region, including the gastric glands) are sev¬ 
ered, then sham feeding will no longer bring about the 
secretion of gastric juice. Pavlov’s interpretation of this 
experiment bars all others. Essentially, it is as follows: 
the food stimulates the gustatory apparatus; the stimu¬ 
lation passes along the gustatory nerves to the medulla 
oblongata, whence by means of the vagus nerves it is 
transmitted to the gastric glands; i.e., in other words, a 
reflex is evoked from the oral cavity to the gastric glands. 
The severing of both vagus nerves interrupts the stimu¬ 
latory wave in its way from the medulla oblongata to 
the gastric glands and the latter during the sham feeding 
remain inactive. 

Subsequently, by analogous experiments, it was shown 
that the vagus nerves also contain secretory nerves for 
the pancreas. 

It should be mentioned that long before Pavlov’s ex¬ 
periments it had been known that branches of the vagus 
penetrate into the tissues of the stomach and pancreas. 
But the discredited technique of the “acute” experiment 
did not permit of indisputable proof that the nerve is re¬ 
lated to the secretory functions of these digestive glands. 
In the ordinary “acute” experiment, the stimulation of the 
vagus by electric current or other means does not, in 
most cases, cause any noticeable secretion of gastric or 
pancreatic juices. For that reason, physiologists were of 
the opinion that the vagus is not a secretory nerve with 
respect to these glands, but one having vasco-motor and 
sensory functions. Pavlov’s experiments corrected this 
error. They put physiology and therapy on the right path 
with respect to a very important theoretical and practical 
question. 

In other experiments still more closely approaching 
the normal digestive process, Pavlov outstandingly 
brought to light the very intricate laws governing the 
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Fig. 2. Schematic representation ot the miniature 
stomach operation (according to Pavlov) 


nervous regulation of these and other digestive glands. 
He showed that, owing to the nervous regulation or glan¬ 
dular functions, the fermentative, chemical, and physical 
properties of the secreted digestive juices, as well as the 
dynamics of the secretion, adapt themselves very accu¬ 
rately to the quality and amount of food ingested and to 
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the unpalatable substances introduced by the experiment¬ 
er into any parts of the alimentary tract. For example, 
with respect to the gastric glands, this was demonstrat¬ 
ed in the following way: the “sham feeding” experiment 
did not give a complete picture of the secretory function 
of the gastric and other glands. In such an experiment, 
food does not reach the stomach and therefore can exert 
no mechanical nor chemical action on its walls as it does 
during the normal digestive process. At the same time 
actual feeding of a dog with a gastric fislula could nei 
ther reveal the true dynamics of gastric secretion. The 
food and saliva entering the stomach greatly entangled 
the picture. To solve this problem, the German physiolo¬ 
gist Heidenhain had attempted for a number of years to 
divide the stomach into two active parts functionally con¬ 
nected to' one another. But his attempts were unsuccess¬ 
ful. Pavlov also applied himself to this difficult problem 
and after long and strenuous effort came to its brilliant 
solution. He performed the operation now known as the 
miniature stomach, or isolated gastric pouch. Without 
going into detail, we may say that this essentially 
amounts to cutting out a small pouch from the main part 
of the stomach, as can be seen from Fig. 2. The pouch is 
connected to the main part by common external walls and 
a common source of blood and nerve supply, but separat¬ 
ed from it by an internal muscular wall. The cavities of 
the pouch as well as the stomach become accessible to the 
experimenter through fistulas. Food and saliva reaching 
the stomach do not enter the pouch because of the wall, 
but all that takes place in the glands of the stomach, as 
a result of the food reflex from the mouth or stomach or 
for other reasons, is exactly reproduced by the glands of 
the pouch. As Pavlov expressed it, all that occurs in the 
stomach is reflected as if by a mirror in the pouch. 

Numerous experiments on dogs with stomach pouches 
showed that the amount and quality of the gastric juice 


5-636 


65 



secreted during actual feeding greatly depend not only 
on the amount of food consumed but also upon its kind. 
Fig. 3 depicts the secretion of gastric juice during the 
feeding of meat, bread and milk to the animal, and Fig. 4 
the fluctuations in the digestive strength of the juice dur¬ 
ing that time. From the figures it can be seen that the 
maximum oF secretion on ingestion of meat occurs at the 



Fig. 3. Hourly fluctuations of Iho amounts of gastric 
juice secreted on eating meat, bread .and milk (accord¬ 
ing to Pavlov). Tire abscissae represent hours and 
the ordinates, cubic centimetres 

first or second hour, for bread, at the first hour, and for 
milk at the second or even the third. The duration of se¬ 
cretion is about 8 hours for meat, 10-12 for bread, and 5-6 
for milk. As to the digestive strength of the juice, for 
meat it is highest in the first hour portion, for bread in 
the second and third hour portions and for milk in the 
very last hour portion. In other experiments Pavlov 
showed that the pancreas, the salivary and oilier digestive 
glands also very delicately adjust their activity and the 
character or the juice secreted to the amount, type, and 
quality of food. (See Fig. 5.) 

He also established that the fermentative systems of 
the digestive juices can undergo considerable and stable 
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adaptalive changes, depending on the type of diet and its 
duration. 

Pavlov discovered and investigated the so-called “psy¬ 
chical stimulation” of the digestive glands, i.e., the secre¬ 
tion caused by the animal’s mere sight of food. This sub¬ 
sequently served as the starting point for his celebrated 
studies on the cerebral hemispheres. In complete harmony 
with his former data and conceptions on the existence of 



Fig. 4. Hourly fluctuations of the proteolytic strength 
of gastric juice on eating -meat, bread and milk 
(according to Pavlov) 

a specialized sensory innervation in different parts of the 
vascular system as well as other internal organs, Pavlov 
demonstrated the existence of a very fine specific stimula¬ 
tion of the mucous membrane in various parts of the long 
alimentary tract. A great event in science was also the 
discovery of enterokinase by Pavlov and his collabora¬ 
tors, the first example of an “enzyme of enzymes” which 
laid the foundation for the discovery and investigation by 
other scientists of the extensive class of new biologically 
active substances known as “kinases” or “coenzymes.” 
The two-sided action of enzymes was established. Factors 
were revealed which could stimulate or inhibit fermenta¬ 
tive activity, increase or decrease the stability of the en¬ 
zymes, etc. 

It can be said without exaggeration that science owes 
its chief and most trustworthy information on the physiol- 
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ogy ol the digestive glands mostly to Pavlov. He virtu¬ 
ally created anew this important branch ol physiology, de¬ 
veloped a monolithic, integrate theory of the digestive proc¬ 
ess in place or the former amorphous mass of vague, er¬ 
roneous and unrelated data concerning the functions of 



Fig. 5. Hourly fluctuations ol pancreatic 
juice on eating meat, bread and milk 
(according to Pavlov). 

this or that organ of the digestive system. His classical 
studies on digestion laid a sound basis for subsequent 
researches by his pupils and followers in our country 
(V. V. Savich, I. P. Rasenkov, K. M. Bykov, U. V. Folbort, 
C. I. Chechulin, et al.) as well as abroad. 
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Pavlov made a brilliant comprehensive generalization 
of his experimental material and ideas in his classical 
book entitled Work of the Digestive Glands (1897) 
which was soon translated into the major European lan¬ 
guages and brought him deserved renown throughout the 
world. He was the first among Russian scientists and the 
first in the world among physiologists to receive the Nobel 
Prize, awarded to him in 1904 for his work on the phys¬ 
iology of digestion. If it be borne in mind that the Nobel 
Prize jury does not in general confer the award very will¬ 
ingly to Russians although there always were and are 
not a few first-class scientists in our country, the award¬ 
ing of this prize to Pavlov should be considered as proof 
of the exceptionally high estimation of his scientific merits 
by the progressive scientists of the world, which could no 
longer be ignored. 

In the course of these investigations, Pavlov had 
collected a large number of facts dealing with the troph¬ 
ic innervation or tissues. This material together with 
the analogous facts he had obtained concerning blood 
circulation served as the foundation upon which he built 
his theory of trophic innervation. In that same period of 
his experimental studies, Pavlov devoted a great deal of 
attention to experimental pathology and gastrotherapy, 
laying the foundation for this important branch of 
medicine. 

Many years later, while in the very midst of his studies 
on the higher nervous activity, an occasion was pre¬ 
sented to him to east a bird’s-eye view on his work on the 
physiology of digestion. And he had full reason to “look 
back with satisfaction” on his glorious path and say*. 
“During that time, our methods, our basic ideas on that 
subject, our general and even detailed characterization 
of the work of the glands, and almost every one of our 
separate facts have found an almost general application, 
recognition, confirmation and further development in 
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numerous investigations in clinics and laboratories by 
both native and foreign authors.” 1 

Those words are valid now and will be in Hie future. 
Time is powerless In depreciate such masterpieces of 
science. 

w * # 

We have already said llial all or Pavlov’s work was 
permeated by a single great principle wliieli lie ealled 
“neurisni.” This principle logically brought the great 
naturalist to Hit* physiology or the brain. It readied its 
culmination in the study or this “headquarters" or (lie 
nervous system. 

Pavlov turned to cerebral physiology on the threshold 
of the 20lli century and continued working in that field 
to the end of his days. In (he course of .'Ifi years of in¬ 
tense work bis genius produced Ibe materialist conceplioii 
of the higher nervous aelivily, the crowning point of his 
scientific endeavours and one of the grealesl achievements 
or science boll) at home and abroad. 

Prior to Pavlov, the po.rseveranl efforts of many sci¬ 
entists of Hie 18th and especially the ItHli centuries luul 
already established that mental activity is a function of 
the higher parts or the cenlral nervous system. A long, 
zigzag and thorny path in physiology had been overcome, 
and the inquisitive mind of man had from I lie naive sur¬ 
mises of the ancient Greek philosophers reached the strict 
factual proof of this cardinal trull), the basis of natural 
science and materialism. 

The physiological methods extensively used in former 
times to study the brain consisted of extirpation and stim¬ 
ulation under conditions of crude vivisection. Scientists 
armed with facts obtained by their aid could at best only 
define and give a superficial description of the part played 

1 I. P. Pavlov, Complete Works, Vol. II, p, 18. 
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|>y tliti brain in tlu; lower and higher vertebrates. They 
could only make general surmises as to the localization 
of functions in various parts of the cerebral hemispheres 
(particularly the cerebral cortex). The situation was no 
better in the other branches oT science dealing with the 
brain. Other biological and clinical methods added noth¬ 
ing of any significance to this rather dreary picture. 
The noted Gorman physiologist Gollz, who contributed 
more than any other of his con temporaries to the experi¬ 
mental study of the functions or the brain, truly character¬ 
ized the then prevailing slate of affairs. After about 30 
years of strenuous effort lie was forced to sadly coinplain: 
“... anyone who lias been engaged in fundamentally 
studying the physiology of the cerebrum will agree with 
me tlml we have little more indubitable knowledge of the 
processes occurring in this primary organ than wo have 
of Mars.”* 

Cerebral physiology had been making no headway in 
the 10th century. The role, played by the brain in animals 
standing on various levels or the evolutionary scale in¬ 
cluding (logs and even apes had been ascertained in a 
most general manner. But no way was known how to in¬ 
vestigate (bis role, how to study the laws governing the 
cerebral aelivily, how to ascertain what processes form 
the basis of the latter, their nature and occurrence—in 
oilier words, there was no knowledge of the. genuine phys¬ 
iology of the brain. True, the view that the brain func¬ 
tions by means of reflexes had been rather widespread 
among the more advanced biologists and physiologists 
of that time (Sechenov, Griesingcr, Darwin, ITuxlcy, et 
al.). But this conception, however original and progres¬ 
sive it may have been, had yet been unable not only to 
bring cerebral physiology out of the cul-de-sac in which 
it had found itself but even to prevent the crisis in method 

1 P. Goltz, Verhandtungen dcs Kongresses Jttr Innere Medlzin, 
1884. p. 202. 
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from becoming a crisis in methodology. At that time such 
a conception was necessarily of a speculative character. 
It had no direct nor sound experimental proof. Physiolo¬ 
gists studying tile functions of the. brain were in a state 
of perplexity. Pavlov in one or his early discussions on 
that subject declared regretfully that .. the physiology 
of the higher parts or ilie brain is now at a complete 
standstill”; that it has received “very few new ideas." 
“One can truly say,” lie wrote, “that the irresistible prog¬ 
ress of natural science since the time of Galileo has halt¬ 
ed perceptibly for the first time before the study of the 
higher parts of the. brain, the organ of the most complicat¬ 
ed relationship between animals and the external world. 
And this apparently was not without reason. Here indeed 
was the critical moment oT natural science. For the cere¬ 
brum, which in its highest form—the human brain - 
created and is continuing to create natural science, itself 
became an object of this science." 1 

About that time, in a polemic with the well-known 
scientist, V. M. Bekhterev, Pavlov slated: “Yes, at the 
last meeting I said that beginning with the 70\s the phys¬ 
iology of the cerebrum lias made no progress, that noth¬ 
ing new lias been done in this field for the pnsi 30 years. 
Or course, the elaboration of insignificant details has 
been taking place, but the guiding ideas, the fundamental 
me.lltods had been exhausted in the 70’s. Thereafter they 
have only been applied to details and broadened. But 
this is only imitation and not true creative work. As for 
anything new, nothing has been done these 30 years, all 
is marking time within the old framework." 2 

It goes without saying that this lack of progress in 
the study or the functions of the cerebrum played into the 
hands of reactionaries. Driven out of many scientific 
fields_lhcy had found refuge in the idealist psychology and 

1 I. P. Pavlov, Twenty Years of Objective Study, p. 111. 

2 I. P. Pavlov, Complete Works, Vol. I, p. 302. 
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zoopsychology of the time. All possible kinds of idealist 
conceptions of psychical activity and of the “soul” as a 
certain mystical supernatural principle developed rapidly. 

This is briefly the prehistory of Pavlov’s theory of the 
higher nervous aclivily. 

Willi such a dark picture as the background, especially 
brilliant stands out the scientific feat of Pavlov, who 
brought this most important field or natural science out 
of its blind alley on to the broad highway of progress. 
But, of course, this should not give ground for underesti¬ 
mating the highly important experimental and theoretical 
work or Pavlov’s nearest and even remote predecessors. 
Particular mention should be made or Secbenov. It was 
he whom Pavlov considered to he his ideological fore¬ 
runner and whose profound ideas favoured the birth and 
quick development of Pavlov’s new theory. Pavlov him¬ 
self wrote about this as follows: .. the chief impetus to 
my decision (although I had not been conscious of it at 
that time) was given by the talented booklet of Ivan 
Mikhailovich Scchcnov, the father of Russian physiology, 
entitled Reflexes of Hie Brain, the influence of which 
I had fell when still a youth.” 

Thus, on the border of the two centuries, there had 
already, to put it in Pavlov’s own words, “... arisen a 
need to pass over to the experimental analysis of the sub¬ 
ject, an analysis from the same objective, external stand¬ 
point as in the other branches of natural science.” 

And this he did resolutely, bravely and splendidly. 

Also highly instructive is the history of Pavlov’s 
transition from the physiology of digestion to the phys¬ 
iology oi the brain. This transition was the direct result 
of, and even spurred on by, an interesting phenomenon 
in the activity of certain digestive glands. Pavlov had 
first observed this phenomenon as far back as the begin¬ 
ning or the 1890’s when studying gastric secretion. He and 
his collaborators discovered that gastric juice was 
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secreted l>y dogs not only on being fed or during “sham 
reeding” but also at the mere sight of food. At that lime, 
entirely absorbed by the study of llu; physiology of diges¬ 
tion as such, Pavlov ■decided to postpone a detailed in¬ 
vestigation of this highly interesting “psychical stimula¬ 
tion” of the gastric glands. Strange as it may seem, lie 
even satisfied himself with nil essentially idealist inter¬ 
pretation of it from the standpoint of subjective psycholo¬ 
gy: the dog is hungry or is thinking of food and is there¬ 
fore secreting juice. >11 can hardly lx* said that Pavlov’s 
conception of the psychical secretion of gastric juice suf¬ 
fered any essential change by his remark that Imre, ‘'the 
excitation of Ibe nerves oT tbo gastric glands was due 
to a psychical factor which had assumed a physiological 
character.” That “... on considering all phenomena from 
a purely physiological standpoint, tills can he called a 
complicated reflex act,” etc. Ivan Petrovich was then of 
the opinion Hull this was the result of Hie fact that food 
“... must he acquired not only by muscular effort hut also 
by the aid or higher functions the animal’s judgment, 
will and desires.” 1 

Pavlov again met with this same phenomenon after 
several years, this lime while studying the salivary 
glands. Dogs salivated at the sight of lest lubes which 
had been used for pouring mild add solutions into their 
mouths, lie considered this at first in the same, subjective 
psychological light as the “psychical secretion” of gastric 
juice and gave it a psychological term, “speaking very 
freely and with much heal of the thoughts, desires and 
feelings or the experimental animals,”- -ho himself ironi¬ 
cally said later. But this interesting “psychical stimula¬ 
tion” of the salivary glands tel itself he fell so often in the 
everyday work of Pavlov and his collaborators that it 

1 I. P. Pavlov, Lectures on the Work of the Principal Digestive 
Glands, 1949, p. 105. 
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bora mi', a serious obstacle in llieir studies. He could, 
therefore* .. no longer postpone Hie investigation of 
these phenomena." More, than that, he could not overcome 
an ever-increasing doubt as to his correctness in con¬ 
sidering those phenomena from the subjective-psycholog¬ 
ical point of view. 

His attention and the main point ot his research were 
imperceptibly being transferred to a new and highly in- 



Fig. 6. Fistula of the parotid salivary 
duet in a clog 


foresting field of biology. He became more and more en¬ 
grossed with till', nature, “mechanism,” and source of the 
"psychical stimulation” of the gastric glands and with 
the question of how to investigate these and similar phe¬ 
nomena of Hie wonderfully delicate and exact adaptation 
of tiie organism to the quickly changing conditions of 
existence. 

Pavlov became more and more convinced of the “ab¬ 
surdity and futility” of his attempts to penetrate into 
tiie inner world oF animals and to make any conjectures, 
like llie zoopsychoiogisls, as lo their moods, desires, 
inclinations, and feelings. He saw the uselessness of his 
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attempts to throw light oil the subjective world of ani¬ 
mals through the prism or the subjective world of man 
and to interpret the nature of the phenomena observed 
by anthropomorphic comparisons. The “psychical stimu¬ 
lation" of the salivary glands (“the mouth waters”) had 
been known with respect to man from time immemorial. 
Even as far back as in the middle of the I kill century it 
had attracted the attention of Witte and other scientists. 
Still, it was never really explained from a psychological 
viewpoint and never became a means for grasping the 
more complex menial activity. 

But vvlial path was then to be taken? 

"After much persistent deliberation on that subject,*’ 
wrote Pavlov, "after 'a great menial '.struggle, f final'!y 
decided to continue respecting the so-called psychical 
stimulation also in tile role of a pure physiologist, i.e., 
of an objective, external observer and experimenter, deal¬ 
ing exclusively with external phenomena and their rela¬ 
tions.” 1 

Pavlov did not limit himself merely to the placid 
rejection of psychology, lie began to feel an irreconcil¬ 
able hostility to this false “ally of physiology." 

Pavlov’s rejection or psychology was no doubt in¬ 
fluenced by his outlook. Being a confirmed materialist 
he considered that the psychology of that lime, still en¬ 
tirely permeated by idealism, had not attained the status 
of an exact science and possessed uo clear, well-defined 
theoretical basis, nor any definite me.lhod oT research.* 

1 I. P. Pavlov, Twenty Yours of Objective Study, p. IS. 

* Pavlov diid not significantly alter Ills 'Strongly negative at¬ 
titude to psychology for <a long 'lime, although eonshlnrahlc changes 
had been talcing place in (hat field. As far hack as in tin* 1800's 
there had appeared and developed quite rapidly an csscnllally ma¬ 
terialist .trend in comparative psychology seeking to investigate 
animal behaviour by as objective a procedure as possible (Lubbock, 
Morgan, Thomdyko, I.oeb, Beer, Bcthc, UexkfUl, ol at.). When he 
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He considered it, therefore, erroneous and quite absurd 
for a physiologist-materialist to seek the aid of this 
“science." in solving the highly involved questions of 
nervous activity. It was an inexcusable mistake or scien¬ 
tists “that natural science, as represented by the .physiolo¬ 
gist studying the higher parts of the central nervous 
system, should, unconsciously, so to say, without noticing 
it, come under the sway of a current fashion—that of 
considering the complex behaviour of animals by compar¬ 
ing them with ourselves, accepting the same inner causes 
of their actions as tlio.se which we feel and recognize 
in ourselves.” 1 

More than that, Pavlov considered that the reason 
why no progress was being made, in the physiology of the 
brain was just because, “the physiologist had left at that 
point the. sound position of natural science” in favour of 
the “fantastical mid scientifically barren position” of sub¬ 
jective .psychology. This led him to the logical conclu¬ 
sion that: “In view of such a state of affairs, common 
sense demands that physiology should return here also to 
the way of natural science. What then must it do? It 
must remain true to the same methods in studying the 
activity of this higher parts of the central nervous system 
as those which it employed in studying the lower parts, 
i.e., it must make an exact correlation between changes in 
the external world and the respective changes in the 
animal organism, and discover the laws governing these 
relations.” 2 

Thus, in order to bring to light the deepest secrets of 
the function of the cerebral hemispheres, the highest and 
most perfect creation of living nature, “purely physiologi- 

Irairnerl of that later, PajvJov did not hesitate to accord the pioneers 
in this movement due merit and proper appraisal of their work. 

1 I. P. Pavlov, Twenty Years of Objective Study, p. 112. 

2 Ibid., p. 113, 
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calJy, purely materialistically and purely spatially,” Pav¬ 
lov resolutely set out on the tried path of the naturalist, 
the path of exact experiment, objective observation, and 
strict reasoning because .. investigation thus always 
rests on a sound basis or material facts similar lo the 
other llehls of natural science. Owing (n (his, exact mate¬ 
rial is being gathered ceaselessly and the horizons of 
research are being tremendously widened.” 1 

First of all Pavlov reconsidered from Hit* new posi¬ 
tions the ill-starred “psychical salivation." lie fully dem¬ 
onstrated, without much difficulty, that this phenom¬ 
enon possesses all the fundamental characteristics of a 
rellex act, i.e., the reaction of the organism to stimulation 
of any one of its parts through the. nervous system. Indeed, 
if the sight of food or a test lube with acid causes secre¬ 
tion of a dog’s salivary glands in just tin* same way as if 
food or acid had been introduced into its month, then there 
was no ground for not calling the. reaction of the salivary 
glands to the sight of food or lest lube a rellex ad. 

But Pavlov was very quick lo ascertain (hat this was 
a special type of reflex act, significantly differing in many 
ways from the reflexes earlier known lo physiology, fn 
particular, lie established that it was greatly dependent 
on the. experimental conditions and, in general, on the 
conditions of existence or the animal. For that reason lie 
called it a conditioned reflex. To the other, earlier known, 
reflexes lie gave the name unconditioned. 

Tt may appear, at first sight, that there is nothing 
much to renaming "psychical .stimulation’’ by “condi¬ 
tioned reflex." Did not Sechcnov, Griesiuger, Huxley, el 
at., tong before Pavlov, hold that mental activity can he 
traced to complex reflexes, to "reflexes of the brain"? 

Bui in reality that which Pavlov did was entirely 
novel. 


' I. P. Pavlov, Twenty Years of Objective Study, p. 282. 
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Sochcuov and oilier advanced natural scientists of 
Hie middle and end of the 19lli century had ingeniously 
employed the “cerebral reflexes" for developing progres¬ 
sive outlines and concepts. They converted tiiis into a 
sharp Instrument Tor their highly useful theoretical writ¬ 
ings. They used them in their passionate and very suc¬ 
cessful polemics against representatives or reactionary 
trends in psychology. This was their great contribution 
to science. I3iil their ideas as to the reflex character or 
the mental activity of animals and man, daring, progres¬ 
sive, and attractive as they had been, still wore abstract 
and contemplative. They had the nature, in Pavlov’s 
words, of “physiological schemes" and were therefore 
devoid of an effective power. They were far from being a 
scientific method. It is characteristic that in the nearly 
half a century of their existence, these conceptions had 
found almost no significant reflection in the current ex¬ 
perimental work on cerebral physiology, neither in our 
country nor abroad. 

All the above to a considerable degree refers also to 
the most eminent, profound, and consistent of these pro¬ 
gressive thinkers, I. M. Sechcuov, the founder of the cere¬ 
bral reflex theory, which to Pavlov was an “ingenious 
flight of Russian thought." Sechcnov’s famous booklet 
Reflexes of the Brain was published in 1803 and in it, 
according to Pavlov, “a brilliant attempt was made, truly 
extraordinary for that time (of course only theoretically, 
as a physiological outline), to represent our subjective 
world in a purely physiological aspect.” 1 “In a clear, 
precise, and charming form,” continued Pavlov, “this 
booklet contained the fundamentals which are now devel¬ 
oping.” Pavlov held that Scchenov’s extending the con¬ 
ception of the reflex act to include the higher nervous 
activity was a true feat for those times and that this bold 

* I. P. Pavlov, Twenty Years of Objective Study, p, 13. 
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idea had become “a scientific force for directing the im¬ 
mense contemporary work upon the brain”; but still, “all 
this was mere conjecture,” devoid of the solid foundation 
of tangible scientific facts. 

What Pavlov did was entirely different in principle. 

Pavlov, above all, used his “conditioned reflex” as 
a tool for actual work, for experimenting, for acquiring 
precise data. He soon firmly established that the condi¬ 
tioned reflex is the most typical form of cerebral func¬ 
tion and the basic link in the chain of its complicated 
laws. The phenomenon of “the month waters,” known from 
lime immemorial, but not understood nor appreciated by 
scientists for hundreds of years, became of great sig¬ 
nificance in the light of Pavlov’s materialist interpreta¬ 
tion. It opened broad horizons for investigating the phys¬ 
iology or the brain, becoming the basis upon which new 
principles were built for studying the cerebral activity, 
the basis of the method of conditioned reflexes.* 

Pavlov’s new method and the novel experimental tech¬ 
nique Tor studying the brain arising front il were related 
in principle to his method and partly to the procedures 
ho used for studying the digestive glands. In fad, it was 
his famous synthetic method developed to the highest 
perfection. Here also the studies were made upon animals 
(usually dogs) under normal conditions. The processes of 
the organ under investigation, in this case the brain, 
were studied in its natural connections and interactions 
with the other parts of the central nervous system and the 


* It is just this highly important circumstance which the reac¬ 
tionary foreign scientists (Fulton ol al.) lose sight of when they 
strive to belittle the significance of Pavlov's immortal materialist 
theory of the higher nervous activity by bombastic statements 
to the effect that Sherrington, Moinert, Twitmayer, or some oilier 
scientist had already observed phenomena of 11m conditioned reflex 
type before Pavlov. In addition to everything else, these attempts 
show that such "critics” of Pavlov simply do not understand ihe 
nature of what they undertake to judge. 
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I. P. Pavlov during an operation 


Demonstration of an experiment during a lecture by I. P. Pav¬ 
lov to the students of the Military Medical Academy 



A cross section of the chamber for studying conditioned 
reflexes. On the left—the interior part of the chamber; on the 
right, the exterior part 






















organism in general, i.e., the researches were made under 
conditions of the normal functioning of'the animal. There 
was an insignificant element of artificiality only in the iso¬ 
lation of the animal in a special room or box during the 
experiment and in placing it on an experimental table, on 
which, however, it could stand, sit and even move about 
within certain limits. This could not essentially influ¬ 
ence the natural course of the processes in its organism, 
including those in the nervous system. Most animals 
quickly and easily became accustomed to the experimen¬ 
tal conditions. 

At first tlie conditions under which Pavlov and his 
collaborators studied the physiology of the brain were still 
less artificial, although more primitive. The experimenter 
remained alongside the animal and himself made all the 
manipulations (fed the dog, poured the acid solution into 
its mouth, showed it the food or test tube, made obser¬ 
vations and records of the process of salivation, etc.). 
But soon it became apparent that the salivary reflex was 
evoked not only by the sight of food or test tube, but by 
other, chance stimuli not related to tiie functioning of the 
salivary glands (auditory, visual, olfactory, mechanical 
irritation of the skin, etc.), intentionally or accidentally 
associated for a number of limes with feeding or the pour¬ 
ing of acid into the mouth, and it became necessary to 
Isolate the animal more or less from the experimenter, 
other people, and casual articles. Subsequently, the exper¬ 
imental animals were placed in special thick-walled “con¬ 
ditioned reflex boxes" which could completely isolate the 
experimenter and thus eliminate the possible unexpected 
action of any extraneous stimulus which might have dis¬ 
torted the picture or the cerebral activity and hampered 
its study. At the same time, the experimenter by the aid of 
special devices could see and hear the animal, apply 
this or that stimulus in the box, produce conditioned or 
unconditioned food, defence, or other reflex actions, 
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ficcnratoly and objectively delermiuc their (|itaiilil.'ilivc or 
(pial.ilaiivc peculiarities, ole. 

Thus Pavlov set forth to revolutionize research in this 
must difficult biological field both in principle and in meth¬ 
od. The venerable naturalist, with years behind him of 
successful fathoming other secrets of living nature, began 
the unveiling of tins must complicated of her riddles. And 
his long strenuous endeavour was rewarded with triumph. 

What then were the new facts obtained by Pavlov and 
his pupils; how were they interpreted; and what is the 
essence of his theory of the higher nervous activity? 

For many years ids attention and dial of his col¬ 
laborators had been directed to investigating in ail their 
aspects the specific features or the conditioned rellex, the 
peculiar functional unit, the chief and most characteristic 
form of cerebral activity on which ultimately rests tlio 
entire higher nervous activity, almost the oiiliro behavi¬ 
our of highly developed organisms. “The central physio¬ 
logical phenomenon in die normal work of the cerebral 
hemispheres,’’wrote Pavlov, “is that which we have called 
the conditioned reflex. This is the loinporary nervous con¬ 
nection belwcon .the innumerable agents of the environ¬ 
ment of the animal, acting on its receptors, and diTmilo 
actions of Hie organism.” 1 

The detailed and multifarious study of the peculi¬ 
arities of tins new type of reflex laid the granite founda¬ 
tion for the new theory. 

It was established by accurate data that conditioned 
reflexes in contradistinction to the unconditioned are not 
inborn forms of nervous activity nor transmitted by in¬ 
heritance in the. ordinary sense of the word, but are 
developed in the course of the Individtwin's own life. 
Pavlov most often illustrated the correctness of this state¬ 
ment by the following facts: pups were, raised up to a 

1 I. P. Pavlov, Twenty Yours of Objective Study, p, W)3 
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certain age on a milk did only. Special experiments 
showed that the mere sight or milk was able to evoke in 
them the salivary reflex, whereas the sight of other food 
of which they as yet had had no acquaintance, such as 
meat or bread, did not induce salivation. But the pups 
needed to be fed only once or twice with bread or meat 
for the mere sight of that food to produce the so-called 
natural salivary food reflex. 

Leaving aside for the moment Pavlov’s views on the 
possibility of a hereditary fixation of the conditioned 
reflex, we point to one of the most important principles of 
his theory: viz., the physiological basis upon which a 
conditioned or actpiirccl reflex is formed is an uncondi¬ 
tioned or inborn reflex. That this is so is very convincingly 
demonstrated by the development of artificial salivary 
reflexes, i.e., conditioned reflexes to the most varied 
stimuli having nothing whatever to do with food, nor 
bearing any relation to the digestive glands, for example, 
reflexes to the lighting or an electric lamp, ringing of a 
bell, ticking of a metronome, to the touching of the skin 
of the animal, etc. In order to convert any one of these 
stimuli (let us say the lighting of a lamp) into a condi¬ 
tioned stimulus evoking salivation i't is necessary to com¬ 
bine the feeding of the animal repeatedly with tile, lighting 
of a lamp. Thereafter this action alone will cause the same 
secretion of saliva as the food itself, i.e., it becomes, so to 
say, a substitute for the food or a signal of it. In just the 
same way any other stimuli bearing no relation to nutri¬ 
tion can be transformed into conditioned stimuli or sig¬ 
nals, if only they are perceived by any one of the sense 
organs or even by the sensory nerves of the muscles, 
joints or internal organs. 

New conditioned reflexes can be developed not only 
directly on the basis of an unconditioned reflex, but on 
an already acquired strong and stable conditioned one. To 
do this, a not too strong extraneous stimulus is coupled 
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in a special way with the conditioned reflex already pre¬ 
sent. The newly developed reflex is called a condi¬ 
tioned reflex of the second order. Very often a third order 
reflex can be developed in such a way. It is not difficult lo 
see that these conditioned reflexes of higher order are also 
ultimately based on the respective unconditioned one. 

The association of the extraneous stimulus with an 
unconditioned reflex is necessary not only for the forma¬ 
tion of conditioned reflexes but also for their preservation. 
If tlds fundamental condition is in any way not fulfilled, 
then even old and strong conditioned reflexes gradually 
weaken and disappear. This, for example, lakes place if 
food is shown several times in succession lo a dog but 
is not given to it, or when the. artificial rood reflex signal 
(in our example—the light) is repealed for many limes in 
several intervals, bill not reinforced by food, etc. These 
and similar data hear witness to one of the most, impor¬ 
tant and most characteristic properties of the conditioned 
reflex—its temporary nature. "We can rigidly cutl," wrote 
Pavlov, " the permanent connection between an exiernul 
agent and the response of the organism it evokes cm un¬ 
conditioned reflex white the temporary connection can be 
catted a conditioned reflex 

It is interesting that the disappearance of a conditioned 
reflex is ill its turn of a temporary character. In some, cases 
it is re-established spontaneously, some time after its 
disappearance, while, in others, one must have recourse 
anew to repeated associations of the conditioned stimu¬ 
lus witli the unconditioned reflex or to oilier procedures. 

The dependence of the conditioned reflexes on their 
association with unconditioned ones determines, if not 
quite completely, yet sufficiently clearly, another impor¬ 
tant property, their exceptional fragility, their utmost var¬ 
iability. Conditioned reflexes depend infinitely more than 

1 I. P. Pavlov, Twenty Years of Objective Study , p. 710. 
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unconditioned ones on the state of existence of the animal 
both in and outside of the laboratory, on its health, its 
care, on changes in the accustomed experimental condi¬ 
tions, etc. Under llu* influence of each of these factors sep¬ 
arately, or in combination, 'the conditioned reflexes may, 
at limes slowly, at other limes quickly, grow feeble or dis¬ 
appear altogether for greater or smaller periods of lime. 
Pavlov considered that it is “the extraordinary dependence 
of the new kind of reflex both on the phenomena within 
the organism and oil its surroundings” which character¬ 
izes it more vividly than all the other properties which we 
have already described. That is why lie preferred the term 
conditioned reflex to all others such as individual, asso¬ 
ciate, temporary, connective, etc. 

The conditioned reflex differs from the unconditioned 
one by yet two other closely related properties. Each un¬ 
conditioned reflex is evoked by a comparatively small 
number of specific, or, as they are called, adequate, stimu¬ 
li and only when they act on a certain one or the sense 
organs, on a definite area of tiie skin or on some internal 
organ (the. law of the receptor field). For example, the 
unconditioned food-salivary reflex can be evoked only by 
food and then only when it is in the mouth. The condi¬ 
tioned reflex has no such limitations. To produce it no ade¬ 
quate stimulus nor specific receptor field for the latter’s 
application are needed. Any stimulus capable of exciting 
any external or internal sense organs may become a con¬ 
ditioned food stimulus and consequently elicit salivary 
secretion. Moreover, a conditioned reflex can lie developed 
not only to individual stimuli, perceptible to an external 
sense organ, or to the sensory elements of the muscles, 
tendons, joints, or internal organs, but also to combina¬ 
tions of two, three, or more, different stimuli applied simul¬ 
taneously or in sequence followed by the reinforcement 
of an unconditioned reflex. Such conditioned reflexes are 
called complex. Furthermore, the conditioned stimulus 
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may be; the lapse of lime. If, for example, food is given 
to a dog every live minutes without being accompanied 
by any stimulating agents, thou, in lime, salivation will 
occur after each feeding on approaching the end of the 
interval. A conditioned reflex may also be established to 
the order in which a stimulus is applied, to the discontinu¬ 
ance of its action, to the ratio between stimuli, in a word, 
to any changes in the environment or within the animal, 
if only they are perceived by a sense organ or directly by 
the nervous system. Pavlov formulated this basic principle 
as follows: 'Vht* infinite fluctuations in both the-outer 
unit inner mediums of the organism, each of which is 
reflected in definite states of the nervous cells of the cere- 
brut cortex, mini become separate conditioned stimuli." 1 

Ill Pavlov’s laboratories the activity of 11k; salivary 
gland was employed as the main indicator Tor studying 
the conditioned reflex behaviour of animals. This was not 
so much a mailer oT tradition as of the [act that the sali¬ 
vary gland, because of its modest role in the organism, 
the small number of its connections with other organs 
and systems, llu* simplicity of (ho laws governing its' ac¬ 
tion, (lie ease and convenience of its measurement (by a 
chronic fistula in the salivary duel), and other such prop¬ 
erties, proved to he a very sensitive, accurate and adapt¬ 
able instrument Tor such a purpose. It should he noted, 
however, that the unconditioned salivary reflex is only one 
of many oilier secretory and motor reflexes elicited by 
food in the other organs oT the digestive system and even 
other systems. On associating the extraneous stimulus 
with the food, a conditioned reflex is developed not only 
to the. activity of (lie salivary gland under our special 
observation 1ml to the whole, complex gamut of reflexes 
in the other organs and systems which are not being cs- 


1 I. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 
spheres, p. 48. 
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pccially observed. By special experiments they can be 
easily discerned and studied. 

Bui no mailer how important the cortical regulation 
of the digestive activity in all its large scope may be to 
(lie organism, it does not cover by any means the mani¬ 
fold activity of the brain. And indeed, in Pavlov’s labora¬ 
tories and in the laboratories or several of his pupils and 
followers it has been established that on the basis of any 
one of the numerous unconditioned reflexes lo the activity 
of any organ there can be established a conditioned 
reflex. For example, there have been developed and stud¬ 
ied conditioned reflexes to the activity of tile, gastric 
glands, the pancreas, liver, kidneys, spleen, to the change 
in activity of Ihc heart, vessels, and a number of other 
internal organs. Conditioned reflexes have also been de¬ 
veloped to the motor defence reflex of an extremity evoked 
by iis electrical stimulation, lo tho function of the re¬ 
spiratory muscles, etc. II is amazing how conditioned re¬ 
flexes or conditioned reactions can be formed to a number 
of the most delicate changes in the organism. If, for ex¬ 
ample, a morpliiuni solution capable of causing vomiting, 
dyspnea, drowsiness, and sleep is injected subcutaneously 
in a dog for several days, then the more act of injection 
(subcutaneous introduction of a physiological solution, 
simply puncturing the skin, etc.) will be enough to cause 
the same chain of reactions: vomiting, dyspnea, drowsi¬ 
ness, and sleep. If, however, instead of the morphium, a 
solution of thyroxine in a dose sufficient to considerably 
augment the oxidative processes in the organism is in¬ 
troduced in (lie same manner into the dog, then the same 
manipulation of sham injection will now cause the thy¬ 
roxine reaction, i. e., augmentation of the oxidative process. 
The introduction of a suspension of a weak culture or 
some definite species of bacteria in Hie abdominal cavity 
causes a specific cellular defence reaction (the accumula¬ 
tion of leucocytes in the area of injection). By repetition 
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of this procedure there can he developed a conditioned 
reflex to this reaction, i.o., it can be evoked by the mere 
net of sham introduction of the suspension. It is possible 
to develop conditioned reflexes to pathological stales of 
the organism, for example, to experimental convulsive fils, 
experimental rigour, experimental poisoning, etc. 

Pavlov had every reason to say: “Thus, the temporary 
nervous connection is a most universal physiological phe¬ 
nomenon both in the animal world and in ourselves.” 1 

There still exists anolhe.r important difference between 
conditioned and unconditioned reflexes--//m difference in 
their central localisation. According to all evidence, un¬ 
conditioned reflexes are formed in every part of the central 
nervous system whereas the ability to establish condi¬ 
tioned reflexes, and the ability for conditioned reflex ac¬ 
tivity is peculiar O'ldy, or almost only, to ils highest parts'. 
In dogs and the oilier higher animals conditioned reflex 
activity fs the exceptional, or almost exceptional, func¬ 
tion of the cerebral cortex. Experimental data, true, not 
very numerous, inclined Pavlov to the idea that, after the 
cortex has been extirpated as completely as possible, all 
existing conditioned reflexes in dogs should disappear 
Irrevocably without leaving a trace, and that they should 
lose their ability to form new ones, in animals oilier than 
mammals, with a feebly developed cortex or without one, 
the conditioned reflex activity is carried out by the highest 
parts of their central nervous system. 

At first, Pavlov was of the opinion that the conditioned 
reflex link in dogs is effected between the extraneous stim¬ 
ulus centre in the cerebral cortex and the food centre, in 
the medulla oblongata. A schematic representation of this 
conception has been given by Pavlov himself. (Pig. 7.) 
Tlie temporary or conditioned connection between the cor¬ 
tical areas of the sensory organs (C-C) and the food 


1 I. P. Pavlov, Twenty Years of Objective Study, p, 711. 
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Fig. 7. Initial scheme representing the formation of a 
conditioned reflex arc (according to Pavlov) 


ocnlre (I ; ) arc shown by dotted lines. Subsequently 
on the basis or certain indirect but more accurate data, he 
considered it more likely that the conditioned connection 
occurs entirely within the boundaries of the cerebral hemi¬ 
spheres, or, more precisely, in the cortex, between the 
extraneous stimulus centre and the cortical food regula¬ 
tory area. Pavlov wrote: “The formation of a new nervous 
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connection, the connective process, occurs entirely in the 
cerebral hemispheres, U\, within 'them are found not only 
the points of application of Uie iiiniuinorable indifferent 
stimuli bill also the active centres, representatives or the 
unconditioned reflexes, between which a connection is 
made." In the following statement, Pavlov not only ex¬ 
presses a more definite point of view on that important 
question, bill also puls forlli liis ideas as to the “mecha¬ 
nism” by which the temporary connection is effected. 
“The fundamental mechanism for the formation of a condi¬ 
tioned reflex," wrote Pavlov, “is the meeting, the coinci¬ 
dence of (lie stimulation oT a definite centre in the cere¬ 
bral cortex with the stronger stimulation of another cen¬ 
tre, probably also in the cor/ox, as a result of which, 
sooner or laler, an easier path is formed between the two 
points, i.e., a connection is made," 1 * 3 

Pavlov’s views on Hie intrinsic “mechanism" of forma¬ 
tion of a conditioned connection changed in the course of 
the development of the conditioned reflex theory. (He at 
first considered that the strongly excited unconditioned 
reflex centre attracts Hie stimulation from the feebly ox- 
citccl centre or the extraneous stimulus, whereas subse¬ 
quently he considered it to Ik* more likely that the excita¬ 
tory waves irradiated from both centres meet.) This, how¬ 
ever, did not touch the fundamentals of his concept, 
namely, that a connection is established between llie nerv¬ 
ous centres. 

Pavlov left tio .schematic representation of his new 
views on the location of the conditioned reflex connection. 
We have attempted, developing his ideas somewhat, to 
give them the schema lie representation'-’ shown hi Fig. K. 


1 I. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 

spheres. p. 334. 

3 ,E. A. Asratyan, The Anulotnn-IIistnlogical Basis of the Con¬ 
ditioned Reflex Aclivt/y of Higher Animals, Nature, 11)37, No. 12, 
pp. 74-87. 
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The two different reflex arcs, from the. eye to the muscle 
(for example, the neck muscle, as an element of the orient¬ 
ing reaction) and from the tongue to the salivary gland 
(as an element of the food reaction), are drawn separate¬ 
ly in the figure. Eacli reflex arc is shown to be of 



Fig. 8, Now sol ion 10 representing the formation of a condi¬ 
tioned reflex arc (according to the author) 

KVM’ Tins Milirnrtinil vlsory line mull Ituiiod rcllrx are; KV*AI—The 
cnrlirnt visury utiromiiUourd reflex arc; TFG—The suiuior Heal salivary 
urn'oiulUinmiil rollex arcs TFU»—The cortical salivary unconditioned 
rcllcx arc; VUl’ 1 'Hie supposed location of I lie croud it toned connection 
in llm cortex; Tin* supposed location of the contlilioneil eon* 

ncctlon in llie suheorlex 


two levels (according to some evidence, in reality the 
levels are more in number), the lower arcs passing 
through the level of the “subcortical’' (taken collectively) 
nerve centres (Iv-*V-»M) and (T-*F-»G) whereas the 
upper ones pass through the cerebral cortex (E 
and (T-*F J -»G). The cortical elements of this arc are 
approximately what Pavlov termed the cortical represen¬ 
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tntiuii of unconditioned reflexes. If a visuiil or gustatory 
stimulus is applied separately to the organism, then each 
of the In-levelled arcs of these dilTereiit reflexes will be 
excited separately and both reflexes--Ihe motor reflex of 
I lie neck and the salivary rellex ■ will be separately 
evoked. Bui when the sliinuli act simultaneously and ex¬ 
cite their corresponding reflex pallia, Ihen a conditioned 
connection (V , - > F I ) is established by iho fornialion of 
paths either by irradiation of excitatory waves from both 
cortical paths, or by attraction of impulses from Ihe weaker 
stimulated centre to the stronger stimulated (dominat¬ 
ing) one. The bridge between the two eorlical centres may 
perhaps be formed through the. cortex (dolled lino. 1) and 
perhaps also through the subcortical while mailer ((lotted 
line 2). Repealed associations of these stimuli bring about 
the fixation of Ihe established eouneeiion and the. forma¬ 
tion of a conditioned reflex are. 

This newly formed temporary bridge between the two 
cortical centres forms the very base of the entire condi¬ 
tioned reflex activity. For this reason Pavlov considered 
that (lie conditioned reflexes could also lie called ennnee- 
ilvc. lie, believed that, in general, the newly formed nerv¬ 
ous path could conduct In both directions, hut according 
to all evidence, in the case of simple conditioned reflexes, 
impulses conducted preeminently in a single, direction- 
from the feebly excited cortical centre to the stronger 
one (V->F>). 

Thus by effecting a connection between tile "eorlical 
representations’’ (lo use Pavlov’s expression) of two 
different unconditioned reflexes an arc is formed of a new 
and higher type or reflex—-of Hie conditioned reflex 
(C V 1 I’ 1 -*G). The conditioned reflex can, therefore, in 
our opinion, be defined or characterized also as Hie result¬ 
ant of a synthesis or simply the synthesis of two (or more) 
different unconditioned reflexes. 

It follows from the above-stated, that In its physiolog- 
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ical role and significance the conditioned reflex appears 
to be the means for the cortical regulation or higher gen¬ 
eralization (higher integration) of the functions of the 
organism. With the formation of each new conditioned 
reflex, the cerebral cortex more and more widens the limits 
or the higher generalization, the higher integration of the 
most complex functions of the organisms, increases its 
power over these functions. The result of all this is that 
“this higher part holds under its control all the phenomena 
taking place in the body." 

By his studies, Pavlov not only enriched physiology 
with liighly valuable facts concerning the specific proper¬ 
ties of the new, higher type of reflex tic had discovered, 
but firmly established the fundamentally important phys¬ 
iological principle that the development of conditioned 
reflexes of diverse types and orders is an essential func¬ 
tion of the. cerebral hemispheres; that these reflexes, as 
elementary psychical acts, jointly form the basic fund of 
the higher nervous or mental activity of animals. “Hence," 
wrote Pavlov, “with the discovery of the conditioned re¬ 
flex, tiie main part and perhaps the whole of the higher 
nervous activity is placed in the hands' of the physi¬ 
ologist.” 1 

His ingenious mind generalized these original facts, 
treating them from a Darwinist point of view. Some ad¬ 
vanced physiologists as early as at the close of the 19th 
century made quite successful efforts to comprehend the 
biological significance of a number of phenomena con¬ 
cerning the activity of the lower parts of the central nerv¬ 
ous system according to Darwin’s principles and certain 
of his direct indications, but tile doors of cerebral physiol¬ 
ogy for long had been closed to the theory of the great 
biologist. Only Pavlov’s genius threw them wide open. 


1 I. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 
spheres, p. 32. 
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In his theory of the higher nervous activity there is shown 
with utmost clarity the enormous biological significance 
of the conditioned reflex activity in the struggle of the 
organism for its existence. According to the theory, 
whereas inborn or unconditioned reflexes ant sufficient for 
the initial, rough orientation of the organism in a new 
situation (the so-called orienting reflexes) and for its 
crude adaptation to a more or less constant environment, 
the most delicate and perfect adaptation of the organism to 
the constantly changing environment is effected just 
through its conditioned reflex activity and is carried out 
by the formation (and if necessary, elimination) of condi¬ 
tioned reflexes of diverse types and orders. 

Pavlov wrote: “As a part of nature, every animal organ¬ 
ism is a complex, individual system, the internal forces 
of which, at every given moment, as long as it is existing 
as such, are balanced by the external forces of its environ¬ 
ment. The more complex is the organism, the finer, more 
numerous and more varied are its elements of equilibra- 
tion." 1 Further, as if elaborating upon lids idea, he wrote: 
“The primary provision for effecting this equilibrium and 
consequently the integrity of an individual organism and 
its species is to be. found in the simplest unconditioned 
reflexes (such as coughing resulting from the presence of 
a foreign body in the trachea) as well as in the most com¬ 
plicated ones, ordinarily known as instincts, such as the 
Toad, defence, sexual, etc.., instincts. Those reflexes are 
evoked by internal agents in the organism itself as well 
as by external ones; as a result the most perfect balance 
is effected witli great precision. But the equilibrium 
achieved by these reflexes would have been perfect only 
if the environment were absolutely constant. Since, how¬ 
ever, the environment is highly varied and at the same 
time in a constant slate of fluctuation, the uncondi- 


1 I. P. Pavlov, Twenty Yearn of Objective Study, pp. 122-123. 
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tioned connections, being of a constant character, are, 
therefore, insufficient and must be supplemented by tem¬ 
porary connections, i.e., conditioned reflexes.'* 1 

Elsewhere, he wrote: “The external world surrounding 
the animal, continuously inciting conditioned reflexes on 
the one hand, is also, on the other hand, continuously 
suppressing them; screening them by other vital phenom¬ 
ena which at each given moment are more suited to the 
demands of the fundamental law of life—the equilibration 
of surrounding nature." 2 If it be taken into consideration 
that Pavlov understood by the term ‘‘equilibration” the 
delicate adaptation of the organism to its environment, 
then only from the viewpoint of the broad biological prin¬ 
ciple he was developing in these statements can we hilly 
grasp the enormous biological significance not only or the 
temporary character of the conditioned rellexes but or all 
the other above described physiological properties that 
distinguish them from the unconditioned ones. If the fluid¬ 
ity, the instability, and fragility of conditioned reflexes, 
their utmost dependence upon their conditions, such as 
upon whether or not they are reinforced by unconditioned 
reflexes, make them a more pliable, mobile, and perfect 
means of adaptation to the infinite changes of the envi¬ 
ronment, then, owing to the signalizing character of the 
conditioned reflex activity, the organism strives to attain 
the conditions and factors favourable for its existence and 
avoid the unfavourable ones on receiving only remote 
presages of these factors—signals, conditioned stimuli. 
Furthermore, since each vitally important activity can be 
evoked by innumerable and varied conditioned stimuli, 
the signalizing or conditioned reflex activity broadens the 
field of perception of the external world and the scope of 
action in it. 


1 Ibid., p. 710. 

2 {but., p. 127. 
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Constantly comparing conditioned and unconditioned 
redoxes, emphasizing their differences as well as the bio¬ 
logical advantages of the conditioned reflex activity, 
Pavlov, as a true evolutionist, indicated at the same lime 
the relative character of such differences between these 
hvo fundamental types of nervous activity. He stressed 
their evolutionary relationship and the possibility or trans¬ 
forming conditioned reflexes into unconditioned ones, if 
tin's is called forth by an urgent biological necessity. Pav¬ 
lov wrote: '“The cerebral hemispheres are an organ for the 
analysis of excitations and for the formation of new re¬ 
flexes, new connections. They are the specific organ of the 
animal organism for establishing a more and more perfect 
equilibrium with ils external medium, an organ to react 
directly and specifically to (he varied combine lions and 
fluctuations of the external world. It is, in a sense, a spe¬ 
cial organ for the uninterrupted development of the animal 
organism. We may assume Unit certain of the conditioned, 
newly acquired refluxes can subsequently, Ihrotiyli inherit¬ 
ance, be transformed into unconditioned ones. (Italics 
mine.— If. A.) 1 

Hence, Pavlov’s views on the decisive role played by 
the environment in the adaplalivc activity of the nervous 
system and, particularly, his opinion that individual re¬ 
flexes may become fixed through heredity and passed on 
to succeeding generations as coustituenls of Hie fund of 
adaplative contrivances built up by the numerous preced¬ 
ing generations, are in complete harmony witli the the¬ 
oretical principles of Michurin, i.e., with tin* principles 
of Soviet creative Darwinism, now being furthered by 
T. D. Lysenko. True, Pavlov rejected the facts related to 
this question, which had been obtained by one of ids col¬ 
laborators through a faulty experimental technique, and 
the opponents of Soviet Darwinism have been speculating 


1 I. P. Pavlov, Twenty Years nf Objective Study, p, 275. 
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I. P. Pavlov in the period of his work on Wood circulation at 
the physiological laboratory of Botkin's clinics 


•dfvyv. 







I. P. Pavlov in the period of his work on digestion 


on this. Bui we should hear in mind that it was the 
uncertain data or discredited experiments that were reject¬ 
ed and not the profoundly thought-out and advanced sci¬ 
entific principle. Pavlov remained true to it to the end. 

For three decades Pavlov had studied the laws govern¬ 
ing higher nervous activity almost exclusively in experi¬ 
ments on dogs, his traditional object of investigation. In 
the course of “nearing by stages” his original goal—the 
study of the higher nervous activity of man—in his last 
years he also took up with great interest an objective study 
of the behaviour of anthropoid apes (chimpanzees) occupy¬ 
ing a rather high position in the evolutionary scale and by 
the structure and function of their nervous system much 
closer to man than dogs or the other members of the ani¬ 
mal kingdom. Pavlov attached special significance to such 
an investigation from the standpoint of his materialist 
theory, too, because many foreign scientists (Chobehaus, 
Kohler, Yerkes, Lashlcy, ct al.) were studying the behav¬ 
iour of these animals from ail idea list-psychological point 
of view, striving to strengthen the shattered positions of 
the latter by pseudo scientific theories. In complete con¬ 
trast to the strictly scientific, objective, Pavlovian ap¬ 
proach to the complex behaviour of anthropoid apes, the 
above-named scientists attempted to throw tight on the 
internal world of these animals through the prism of the 
subjective reelings of human beings, attributing to the apes 
such human forms of mental activity as reason, imagina¬ 
tion, the ability for an “intrinsic comprehension” of the 
nature of objects and phenomena, the capability of an in¬ 
stantaneous solution of complicated vital problems, and of 
solving unexpected difficulties owing to a “sudden dawn¬ 
ing of the. understanding.” Such bothersome attacks on 
the philosophy of materialism, including Pavlov’s theory, 
could not be disregarded, the more so since these idealists 
had amassed a considerable amount of rather interesting 
data and were making skilful use of them to give to their 
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reactionary conceptions the appearance of an established, 
sound scientific theory. 

In his work Pavlov gave due consideration to the high¬ 
er level of the nervous activity of anthropoid apes in com¬ 
parison to dogs, lie look into account certain biologically 
important peculiarities of the organization and behaviour 
of apes, in particular, that: “the amazing mechanical 
adaptability of apes owing to the possession of practically 
Tour hands and a seuii-verlical manner of walking placed 
them in a specific relation with their environment as 
compared to the animal world standing beneath them in 
the scale of evolution,” Here lie, therefore, employed his 
objective method for studying the higher nervous activity 
differently than in the case of dogs: namely, he developed 
an experimental technique wherein the fundamental in¬ 
dicator was no longer the salivary gland, hut the simple 
and complicated motor reactions of the animal, which 
during the experiment enjoyed an almost complete free¬ 
dom of movement and action. To obtain food, the ape had 
to surmount Hie most varied difficulties: to put out a lire 
barring the way to the food, or choose a suitable “key” and 
open tite door of a box with food, or to build a stable pyr¬ 
amid of various-sized boxes, climb upon it and fetch the 
food hanging aloft, etc. The task of the experimenter was 
to observe attentively the way in which these problems 
were, solved, to throw light on the physiological nature of 
the solutions, and reveal the moving forces and laws gov-' 
orn’ing lire behaviour of the animals under such experi¬ 
mentally complicated conditions. 

Two or three years of strenuous effort on the part of 
Pavlov and his collaborators along these lines brought 
them outstanding success supporting his materialist 
theory with respect to a particular, though very impor¬ 
tant, question concerning the behaviour of anthropoid 
apes. True to his traditions, Pavlov did not hurry with the 
publication of these highly significant results, and subject- 
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ed them much longer Ilian usuat to a thorough collective 
discussion among his stall, on his celebrated Wednesday 
colloquiums and in private talks within a narrower circle 
of his collaborators. However, in the very last months of 
his life, he considered it possible to prepare a report on 
that subject which lie had intended to deliver at the com¬ 
ing international psychological congress in Madrid. 

In Madrid Pavlov in 1903 had triumphantly announced 
to the world the birth of his great theory. In 1936 the 
voice of this giant of scientific thought, this passionate, 
militant materialist, the irreconcilable enemy of the ad¬ 
herents of the noxious philosophy of idealism, was to have 
sounded again. But death brought an end to these plans. 

The gist of Pavlov’s results can bo. briefly summa¬ 
rized as billows: The complex behaviour of anthropoid 
apes during these experiments depends precisely on the 
conditions of their existence, on the peculiarities of the 
“environment" established by the experimenter. The forma¬ 
tion of complex motor habits in these apes, which make 
it possible for them to acquire food, takes place according 
to the principle of “trial and error,” i.e., the accumula¬ 
tion of “practical experience,” the formation of simple 
and complicated conditioned reflexes and is by no means 
the result of any primordial ideas, notions, judgments, 
rational tendencies, “the sudden dawning of understand¬ 
ing" or of any other mysterious forces, as had been and 
still is maintained by the followers of idealist psychology 
in foreign countries. The formation and fixation, the com¬ 
plicating and combining, the weakening and disappear¬ 
ance of these habits, as well as the relations and interac¬ 
tions of these processes, occur, in general, according to the 
conditioned reflex laws already brought to light with re¬ 
spect to dogs. Some deviations caused by the specificities 
of the motor system, the level of development and biolog¬ 
ical peculiarities of the animal, do not go beyond “varia¬ 
tions on the main theme." In particular, it was established 
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that a very important and even the chief role in the for¬ 
mation of the complicated motor habits in anthropoid 
apes, as well as their behaviour in general, is played by 
the receptors of the motor organs or the so-called kin¬ 
esthetic reception and by no means by the visual receptors 
as claimed by the idealist psychologists. Moreover, it was 
found that these motor habits, developed according to the 
principle of temporary connections, are generalized in the 
cerebral cortex and can thus be employed by tbc apes in 
solving new problems. 

These and other theoretical and practical results ob¬ 
tained by Pavlov added to the triumphs of the materialist 
understanding of complex vital processes up to the “very 
limit” in the form of menial phenomena. It was ttic tri¬ 
umph of the great Pavloviau concept over the groundless 
and fallacious idealist theories of a large and influential 
group of reactionary scientists from capitalist countries, 
a group with whom Pavlov had carried on a healed scien¬ 
tific polemic and relentless struggle. About them he wrote: 
“They evidently have the desire that their subject remain 
unexplained. How strange indeed! The mysterious is what 
is alluring to them. They turn away from that which can 
be explained from a physiological standpoint.... In this 
harmful, I would say—repugnant, desire to depart from 
the truth, psychologists of the type of Yorkes and Kohler 
employ such barren notions as for example that the ape 
went off, Thought at leisure,’ as a human being would do, 
and solved the thing. This is, of course, nonsense, child’s 
play, unbecoming.... Now I maintain on the basis of 
studying these apes that their rather complex behaviour 
consists of associations and analysis, which I consider 
the basis of the higher nervous activity.” 1 

In his last years, Pavlov reached his cherished goal 
~The higher nervous activity of man, studying it for the 


1 The Pavtovian Wednesdays, 1040, VoJ. II, pp. 380, 388, 380. 
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most pari in its pathological aspects. His long experi¬ 
mental work on the physiology, pathology, and treatment 
of the higher nervous activity of animals and the 5-6 
years of intensive clinical study of mental and nervous 
diseases, yielded outstanding results not only promoting 
our knowledge of the nature of certain diseases of the 
human nervous system and their treatment on a scientific 
basis', but also of the specific properties of the higher nerv¬ 
ous activity of man, in general. The classic exponent of 
natural science made a new, exceptionally valuable contri¬ 
bution to Ills theory of the conditioned reflex or signal 
activity of the higher parts of the central nervous sys¬ 
tem—the conception or Hie so-called second signal sys¬ 
tem of reality. 

Although in the process of evolution or animals the 
conditioned reflex or simple signal activity of the nerv¬ 
ous system is constantly developing and becoming per¬ 
fected, still in the animal world this activity docs not 
undergo any radical, any qualitative changes. In all ani¬ 
mals without exception, whatever the level of their evo¬ 
lutionary development, the conditioned reflex or signal 
activity of the brain is the result of the direct action 
of the internal and external medium of the organism 
on its sensory organs. Pavlov was of the opinion that 
“in the animal, reality is signalized almosL exclusively 
by stimuli—and the traces they leave in the cerebral 
hemispheres—coming directly to the special cells of the 
visual, auditory and other receptors of the organism.’’ 1 
This typo of signal activity constitutes almost the entire 
higher nervous activity of animals and occupies an 
important place in the mental activity of a grown-up 
man. 

“This is what we too possess in the form of impres¬ 
sions, feelings, and notions of our environment both in 


1 I. P. Pavlov, Twenty Years of Objective Study, p. 722, 
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ils natural and social aspects, with the exception of writ¬ 
ten and oral speech. This is the first signal system of 
realily and is common both lo man and animals.” 1 But 
Ibis does not exhaust the higher nervous activity of man. 
“When the developing animal world reached the stage 
of man an extremely important addition lo the mechanism 
of the higher nervous activity was made." 2 In connection 
with the development of man’s work and social life “there 
originated, developed and became perfected Lo a very greal 
degree signals of the second order, signals of these pri¬ 
mary signals in the form of oral ami written speech.” 3 
This qualitatively new system of signals of reality is char¬ 
acteristic only of the higher activity of man, it is “only 
peculiar to us”; “il has made us human” and has played 
an exceptional role in our conscious life. These signals 
of signals, speech or words, “represent an abstraction 
From realily and allow of generalizations, constituting 
our extra, specifically human, higher mentality, creating 
first an empiricism general lo all men and then, in the 
end, science, the instrument of the higher orientation of 
man in the outer world and in himself.”'* 

Summarizing the above, it should he said that while 
continually emphasizing the differences in nature and 
principle between the two types of nervous activity based 
on Hie formation of« temporary nervous connection- -the 
conditioned reflex action and speech, Pavlov at the same, 
time pointed out to their intrinsic connection, to the fact 
Unit “the. fundamental laws established in the work of 
the first signal system should also govern that of the 
second." 

* * # 


1 I. P. Pavlov, Twenty Ycurs of Objective Study, p. 722. 

2 Ibid. 

a Ibid., i>. 732. 

1 Ibid., p, 616. 
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Pavlov did not limit himself to impeccable factual 
proof of the fundamental principle in cerebral physiology, 
viz., ilia! conditioned redoxes, of various types and 
orders, jointly comprise the basis of the higher nerv¬ 
ous activity of animals, and to its profound theoretical 
exposition. Me raised the physiology of the brain as a 
whole to a high scientific level. “In physiology," wrote 
Pavlov, “the conditioned reflex has become the central 
phenomenon, by the use of which we can study with ever 
more completeness and precision both the normal and the 
pathological activity of the cerebral hemispheres." 1 

Ivan Peirovich Pavlov at the head of a large group of 
students and collaborators systematically and successful¬ 
ly investigated, for many years and particularly in the 
Soviet period, the laws of the formation and course or 
the higher nervous activity. These studies embraced the 
laws concerning the formation, fixation, and extinction 
of conditioned reflexes, their interactions, mutual connec¬ 
tions, and transitions to one another; the properties of 
the basic nervous processes of the cerebral cortex—ex¬ 
citation and inhibition—the laws of the general and lo¬ 
cal, analytic and synthetic functions of the brain (he., the 
■laws of the conditioned reflex or higher nervous activity 
making possible the most perfect adaptability of the organ¬ 
ism to changes in the environment). Furthermore, Pav¬ 
lov and his collaborators by means of the conditioned 
reflex method made a detailed study of the specialization 
and localization of functions in the cerebral cortex and of 
a number of important problems related to the cerebral 
activity such as the physiological basis of type and char¬ 
acter, the problem of sleep and hypnosis, the fundamental 
laws in the experimental pathology and therapeutics of 
the brain, etc. Naturally, in this brief sketch, only a sche¬ 
matic and fragmentary account can be given of the wealth 


1 I. P. Pavlov,- Twenty Yedts of Objective Study, p, 712, 

103 



of material obtained by such colossal experimental and 
theoretical work. 

In accordance with Uic highly important role of the 
excitatory and inhibitory processes played in the. condi¬ 
tioned reflex activity, this problem occupied the central 
position in Pavlov’s investigations. Here also, it will 
serve as our starling point, with the reservation, however, 
that we shall dwell predominantly on the role of inhibition 
and its relations and interactions with excitation (the 
role of excitation in the formation and fixation or condi¬ 
tioned reflexes has been elucidated in the material al¬ 
ready discussed). 

The fundamental rule for the formation of a condi¬ 
tioned reflex, the coupling of an indifferent stimulus with 
an unconditioned reflex, has been mentioned here more 
than once. It need only he added that for tile quick devel¬ 
opment and fixation of new reflexes, the. extraneous stim¬ 
ulus should he much weaker than the unconditioned one 
and precede the latter. II is also important that, during the 
development of conditioned reflexes, the. brain he alert 
and the health of the animal generally satisfactory. 
Together these requirements create the best conditions for 
exciting tlie extraneous stimulus centre and the centre of 
the unconditioned stimulus, necessary for the formation 
of a temporary or conditioned connection between them. 
Neglecting any one. or these requirements may not only 
become an obstacle to Die formation or new stable re¬ 
flexes, hid may even become the cause for the weakening 
anti extinction of those already acquired. 

There are many reasons for the weakening and extinc¬ 
tion of conditioned reflexes, the chief of them having al¬ 
ready been mentioned, namely, the application of the cori 
ditionod stimulus without reinforcement by the uncondi¬ 
tioned stimulus and the sudden action of extraneous 
stimuli on the organism, especially If they are strong and 
unaccustomed ones. A detailed investigation brought 
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Pavlov to thu conclusion that in both cases the condi¬ 
tioned reflex does not vanish completely without leaving 
any trace (in other words, there is, strictly speaking, no 
abolition of Hie temporary connection), but it is more or 
less blocked in its functions by inhibition, the constant 
antagonist of the process of stimulation. Special investi¬ 
gations have disclosed that such a conditioned connection 
is retained for long in its peculiar, suppressed or masked 
form. 

Departing somewhat from our subject, we note here 
that, owing to the outstanding classical works of our na¬ 
tive physiologists, I. M. Sechcnov and N. E. Vedenski, 
and of llielr followers, both here and abroad, it had al¬ 
ready for long been known that the nervous system pos¬ 
sesses the properly of producing Iwo antagonistic but 
Inherently connected nervous processes—stimulation and 
inhibition. Further, it had been established that excitation 
is responsible for, or reinforces, the work of the lower 
nervous centres and of the organs under their control, 
whereas inhibition, on the contrary, stops or weakens if 
necessary the activity of these organs and centres. Final¬ 
ly, it has become known that both processes, i.e., the 
“starter" or reinforcing mechanisms and the inhibitory, 
weakening ones, are equally important for the uninter¬ 
rupted and coordinated work of the numerous and diverse 
organs and systems. Pavlov not only showed that these 
two indissoluble antagonistic nervous processes are con¬ 
stantly to t)p found also in the cerebral hemispheres, and 
particularly in their cortex, but also investigated the 
entirely new and important properties concerning the 
formation and course or the processes of excitation and 
inhibition in the highest levels of the central nervous 
system. 

Pavlov distinguished between iwo fundamental types 
of inhibition—the unconditioned or external type and the 
conditioned or internal one. 
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Ho called the inhibition unconditioned which is evoked 
in the cerebral cortex by the action of unaccustomed, ex¬ 
traordinary stimuli and which is of the same inborn 
nature as the inhibition in the lower parts of the central 
nervous system. The existence of such a type of inhibition 
in animals can be shown very simply by experiment. If 
'luring a normally proceeding experiment upon a dog an 
unfamiliar loud sound is made, or an unknown object 
appears in its field of vision or, in general, a sudden 
change in the surroundings lakes place, then Hie stable 
conditioned reflexes weaken or disappear. Such inhibi¬ 
tion ordinarily occurs quickly and is retained for a rel¬ 
atively short lime lasting for minutes and only on rare, 
occasions—Tor hours. 

Conditioned was the term used by Pavlov for the inhi¬ 
bition which arises in the. cerebral cortex when a condi¬ 
tioned stimulus is applied in the systematic absence or, 
or belated reinforcement by, an unconditioned reflex, i.e„ 
inhibition which, so lo say, is developed anew. 

11 should bo mentioned here that the very discovery of 
conditioned inhibition is one of the greatest achievements 
of modern neurophysiology. Tills type of inhibition of the 
conditioned reflex lias several variations or, to be more 
exact, it can be evoked in a number of ways. It can be 
formed step by slop, but still rattier quickly, by tile fre¬ 
quent, consecutive application of Urn conditioned .stimulus 
without reinforcement. The conditioned reflex Unis be¬ 
comes gradually weaker and weaker and finally disap¬ 
pears altogether (is extinguished). The inhibition in such 
a case does not last for long—dozens of minutes or for 
some hours. But conditioned inhibition may become more 
or less chronic and stable if it is evoked by the conditioned 
stimulus not being reinforced from experiment to ex¬ 
periment for days, weeks or months. One way of doing 
this is called “the differentiation of stimuli." When one of 
two closely related conditioned stimuli in experiments 
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(for instance 80 beats per minute of a metronome when 
80 and 100 arc employed) is applied from day to day 
without being reinforced by food, then, as a rule, this 
brings about a weakening and, subsequently, the complete 
extinction of the conditioned reflex to that stimulus. At 
the same time the conditioned reflex to the reinforced 
stimulus (100 beats per minute) remains active. II is 
quite apparent that here we are dealing with a very fine 
adaptability of the organism to a change in conditions. 
One of the stimuli ceases to be a signal of food, it stops 
being a reliable sign of its coming and it loses its con¬ 
ditioned or signaling significance. It is as if it were 
destroyed. 

It may have appeared that now this stimulus has be¬ 
come an indifferent one to the dog, that it has merely 
stopped exciting the food centre and nothing more. Pav¬ 
lov and his students have shown that this is far from 
true. When the stimulus is being applied, an active proc¬ 
ess is taking place in the cerebral cortex, but of an oppo¬ 
site character to stimulation and of different properties. 
It is tiiis which according to the general laws of physi¬ 
ology is the process of inhibition. 

Why is the weakening and extinction of a conditioned 
reflex not reinforced by an unconditioned one (as, for 
example, in extinction and differentiation) assumed to be 
caused by the development of inhibition, by a characteris¬ 
tic blocking of the temporary connection? 

The answer is that the stimulus, formerly indifferent 
with regard to the food activity and then becoming con¬ 
ditioned, does not return (owing to extinction or dif¬ 
ferentiation) to its initial, indifferent status! It does not 
lose its conditioned significance, but acquires a completely 
opposite character—that of a negative conditioned stim¬ 
ulus. This is to be seen, in the first place, in the motor 
reaction of the animal to the stimulus/ The application 
of the conditioned- stimulus - alone ordinarily causes the 
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so-called positive motor reaction to food in a dog. It gets 
up, iT it lias boon sitting, goes to Hie place where food 
has repeatedly been introduced, looks, now at the condi¬ 
tioned stimulus, now at the window in which the plate of 
food usually appears, wags its tail, makes chewing and 
swallowing movements, now and then shifts from one 
paw to another, whines and howls, etc. After the weaken¬ 
ing or differentiation or the conditioned reflex, the condi¬ 
tioned stimulus alone, not only does not evoke salivary 
secretion, hut, as a rude, not a single one of the entire 
gamut of positive motor reactions to food. The animal 
either remains sitting indifferently or even turns away 
from the place where food is usually offered. A still more 
important fact can be established by special procedures. 
Under the innocent mask of “zero," i.o., or the absence 
of salivation, a very active nervous process is hidden, 
brought into being in the conditioned connection area 
after the application of the. stimuli. This irreconcilable 
antagonist of the excitatory process can, for exam¬ 
ple, greatly weaken and even completely inhibit the unex- 
iingtllshod or utulifferenlialed reflexes to oilier stimuli— 
a light, a bell, mechanical irritation of the skin, etc. When 
a differentiated conditioned stimulus is applied together 
with any one of these stimuli, or before them, the condi¬ 
tioned reflexes, as a rule, become weakened by a third, 
a half, etc. Quito obviously, if the process occurring here 
was not a negative but a neutral one, no such thing 
would 'have occurred. Since, however, a strong condi¬ 
tioned reflex is weakened (i.o., there is a weakening of the 
excitatory process at its basis) Pavlov was entirely cor¬ 
rect in concluding that the positive conditioned stimulus, 
not reinforced by food, had become an active, inhibitory 
agent, giving rise in the cerebral cortex to a process 
just the opposite of stimulation, i.o., to inhibition. 

•The above can be summarized in Pavlov’s own words: 
“Conditioned reflexes make much more intricate, refined 
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and precise the relation between the outer world and the 
organism. Our life is overflowing with them. They arc 
the bases of our habits, our education and our whole dis¬ 
ciplined conduct. The next phase in the development of 
the relations between the environment and the organism 
is that conditioned reflexes, being in principle signal- 
izers, are constantly being subjected Lo delicate correction. 
When they are not confirmed by reality, i.c., if they are 
not followed by the actual phenomena of which they sig¬ 
nalize, then, as iT in accordance with the principle of 
economy, they arc abolished for the present or under the 
given conditions, continuing to exist at another time, un¬ 
der different conditions. This is brought about by a spe¬ 
cial nervous process which in the generally accepted phys¬ 
iological terminology lias received the name of inhibition. 1 

It was because of those and similar facts that Pavlov 
called such transformed stimuli, negative or inhibitory 
stimuli, and the effect they produced, negative or inhib¬ 
itory conditioned reflexes. The conditioned stimuli and 
reflexes described earlier he correspondingly termed pos¬ 
itive. It was as if by this he wanted to emphasize the 
completely opposite biological roles of these two types of 
signaling stimuli, the opposite characters of the external 
reactions of the animal to them and, finally, the opposite 
Inherent physiological nature of the nervous processes 
incited by them in the cerebral cortex. Pavlov wrote 
about this: "Thus there exist positive conditioned stimuli 
(Pavlov often used this term to denote the excitatory 
process.— II. A.), i.e., those causing an excitatory process 
in the cerebral cortex and negative ones, evoking an in¬ 
hibitory process.” 2 

"From the wealth of factual material accumulated in 
Pavlov’s laboratory, it follows that the relationship 


1 I. P. Pavlov Twenty Years of Objective Study, pp. 359-360. 
8 IbUL, pp. 714-715. 
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between the two basic and antagonistic processes in the 
cerebral cortex—stimulation and Inhibition—is character¬ 
ized by the same properties as those of the fundamental 
opposites in nature, for example, the relationship between 
the positive and negative in mnUieinaUcs, mechanics, 
physics, chemistry, etc. “An unceasing struggle takes 
place” between stimulation and inhibition independently 
of the time and place oT their contact, independently of 
whether they appear simultaneously in 1 lie brain centre 
or in sequence, whether they meet near or far from their 
point of origin, etc. But at the same time these Iwo nerv¬ 
ous processes, each active in its own way, appeared to 
Pavlov, “as different sides, different manifestations of one 
and the same process.” It is as if they were “two halves 
of a single nervous process," mutually exclusive opposites, 
resulting from the bisection of a single nervous process. 
Furthermore, they are not only opposite and antagonis¬ 
tic, but there is much similarity in the manner of their 
formation and the course of their action and when speak¬ 
ing of them “we. can conventionally speak of positive and 
negative stimuli.’’ Finally, they can be transformed into 
each other; they arc in a stale (>r continuous motion, de¬ 
velopment, and interaction; they are the active and funda¬ 
mental creative elements; virtually, the producers of the 
entire, highly complicated and manifold higher nervous 
activity. 

Let us cite a few examples. 

The disappearance, of positive conditioned reflexes 
caused by the acute or chronic absence of reinforcement 
of their stimuli by an unconditioned reflex is nothing else 
but the transition of stimulation into its opposite—inhi¬ 
bition, a change in sign. This radical alteration of. the 
functional sign does not proceed smoothly and easily, but 
in an intensive struggle of competing processes. 

But the transformation of inhibition to excitation can 
also take place. The negative or inhibitory conditioned 
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reflexes are just as temporary as the positive ones. As 
soon as the conditions promoting their formation and 
stabilization are interfered with, i.e., as soon as they be¬ 
come reinforced anew by the respective unconditioned 
reflexes, they will again gradually change to positive con¬ 
ditioned reflexes; passing through a course of quantita¬ 
tive changes, through various stages of struggle between 
the chicT antagonistic processes, they again change their 
sign. It lias been established by such and similar facts 
that conditioned inhibition upon which the negative con¬ 
ditioned reflexes are based is just as temporary a process 
and also lias to be formed as the conditioned stimulus at 
the basis or positive conditioned reflexes. 

Similar to the way in which positive conditioned re¬ 
flexes can serve as the basis for the formation of new 
ones of the same kind, the negative conditioned reflexes 
can become the basis for the formation of negative ones. 
(To bring this about, indifferent stimuli are repeatedly as¬ 
sociated with the negative conditioned stimuli.) 

The rule of the algebraic summation of stimulation 
and inhibition in the cerebral cortex is not confined to 
cases of their mutual weakening on encounter. Each of 
these processes can add to itself and become strength¬ 
ened on the simultaneous or successive combination or 
repetition of conditioned stimuli of the same sign (i.e., 
positive with positive and negative with negative). If, 
for example', a conditioned stimulus (a light) evokes 
a secretion of saliva amounting to 40 divisions (the vol¬ 
ume of saliva expressed in terms of scale divisions) upon 
acting for 20 seconds, and a certain definite musical tone 
evokes a secretion amounting to 50 divisions, then 
their simultaneous application for 20 seconds can cause 
the conditioned secretion of 70 divisions. On the other 
hand, the repeated application of negative conditioned 
stimuli will strengthen the inhibition in the cerebral hemi¬ 
spheres to such an extent that it will lead to a drastic 
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weakening or oven complete extinction of almost all the 
positive conditioned reflexes. 

The dynamic, active nature of stimulation and inhi¬ 
bition is very clearly shown, for instance, by their com¬ 
mon property of spreading out from the point or forma¬ 
tion to near and even remote regions of the cerebral cor¬ 
tex (the law of irradiation), interacting with the local 
processes, summing up with them algebraically and then 
leaving them as if receding to the initial point of origina¬ 
tion (lire law or concentration). 

“The essential properly of these two processes,” Pav¬ 
lov said, “is that, on the one hand, when they originate, 
they have a tendency to spread old, to occupy an undue 
area, whereas at another time, under corresponding 
conditions, they arc driven into definite regions and are 
confined there. 1 

A vivid proof of the irradiation of siiumlaliou is the 
so-called generalizing phase of the conditioned reflexes 
in the first stage of their formation. For example, in de¬ 
veloping a food reflex to a certain definite sound stimulus 
(let us say, 100 heats per minute of a metronome), many 
other auditory and, at times, even visual or oilier stimuli, 
which had never been associated with the feeding of the 
dog, will at first, as if automatically, become conditioned 
food stimuli. This is explained as the result of irradiation 
of tlie stimulation from the cortical centre of the basic 
conditioned stimulus to the neighbouring and remote 
areas of the cortex, which, as if undergoing a secondary 
excitation, form a conditioned connection with the food 
centre, stimulated somewhat later. In lime, the irradiation 
of the stimulation becomes more and more limited, it Is 
more and more concentrated in the. region of its formation 
and most of the secondary conditioned reflexes disappear, 
also automatically. 


1 I. P. Pavlov, Complete Works, Vol. p. 412. 
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Especially illustrative are the irradiation and concen¬ 
tration of the inhibitory process. After a single applica¬ 
tion of the negative conditioned stimulus (an extinguish¬ 
ing stimulus, differentiating stimulus, etc.), and still 
more if it be repealed, it often happens that also the con¬ 
tinuously reinforced positive conditioned reflexes are weak¬ 
ened and at times temporarily disappear. Obviously the 
centres or their temporary connections have been subject¬ 
ed to the action of the inhibitory wave, coming from the 
point of application of the inhibitory conditioned stimulus. 
Often the course of these waves can be followed very close¬ 
ly. As is to be expected, the earliest to weaken and those 
suffering most are the positive conditioned reflexes to the 
stimuli which by their nature are close to the inhibitory 
reflex (this means that their cortical centres are sit¬ 
uated close l.) each other) whereas those positive re¬ 
flexes, responding to stimuli far removed from the inhibi¬ 
tory reflex and unlike it, suffer less. In the course of time, 
however, a gradual recovery of these, so to say, second¬ 
arily Inhibited, positive conditioned reflexes begins to 
take place, hut In the reverse order—first the reflexes 
to the remote and unlike stimuli, and then the reflexes to 
the near and related ones. An example may be given as 
illustration. Let us suppose that a dog has four tactile 
food stimuli a, b, c, d (vide Fig. 9); a is inhibitory and 
gives a zero effect; the other three are positive and each 
produces 15 drops of saliva in 20 seconds. If the inhibi¬ 
tory stimulus a is not employed during the experiment, 
the conditioned reflexes are more or less firmly retained 
at a definite level. But some time after the application of 
this inhibitory stimulus a gradual weakening of the condi¬ 
tioned reflexes to the stimuli b, c, d takes place, the reflex 
nearest to the inhibitory stimulus, namely b, being the 
first and the most to be weakened, then follows the some¬ 
what more remote one, c, and, finally, the last one, d. If 
the inhibition evoked by a is a strong one, it can also 
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weaken conditioned reflexes to auditory, visual and other 
unlike stimuli. The process of successive inhibition grad¬ 
ually weakens and disappears. But now the abolition of 
the forced inhibition lakes place, in the reverse, order. 
First of all the conditioned reflexes to stimuli far removed 
from the inhibitory agent and unlike it are. Treed and later 
those close, to it and of a similar nature. One can thus 



Fig. t). SclHMiMilii* rt'piVM’iitMlinn of llie “im'lilra” 
on the l>mly of a ilivg 


follow the course of the inhibitory wave in both direc¬ 
tions. 

A certain detail is not without interest. The weak proc¬ 
esses irradiate easily and relatively slowly, processes of 
an average intensity do not lend to irradiate considera¬ 
bly, whereas very strong processes irradiate as easily as 
the weak ones, but much faster and farther. 

In the irradiation and concentration of the processes 
of excitation and inhibition is manifest one of the funda¬ 
mental laws governing the fundum of the cerebral hemi¬ 
spheres in general, one of the basic forms of interaction 
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and interconnection of the various parts of the cortex. 
The phenomenon of mutual induction (so called because 
of its superficial analogy to induction in electricity) is 
another kind of connection and interaction of the differ¬ 
ent parts of the hemispheres by means of these same proc¬ 
esses. When a cortical centre is more or less strongly 
excited, the adjacent and even remote centres, as if by 
contrast, are inhibited. Vice versa, if the nervous centre 
be more or less strongly inhibited, the exciiability of the 
other centres is increased. Induction can occur also in 
one and the same nervous centre. After its strong excita¬ 
tion, inhibition will set in and after a strong inhibition 
its excitability is increased. 

Pavlov, by means of the conditioned rellex method, al¬ 
so discovered the laws governing the analyzing and syn¬ 
thesizing activity of the cerebral cortex. This activity is 
the result of the same two fundamental cortical processes, 
stimulation and inhibition. The conditioned rellex analyt¬ 
ical and synthetical activity of the organism is the most 
perfect and most involved of all forms of such activity of 
the nervous system and is of a most considerable bi¬ 
ological significance. Pavlov wrote: “Conditioned reflex 
agents, constantly and directly signalizing the favour¬ 
able and injurious influences on the organism of its envi¬ 
ronment, are, in correspondence with the unlimited di¬ 
versity and fluctuations of the latter, composed of both 
its minutest elements and larger or smaller complexes 
of such elements. This is made possible only because the 
nervous system possesses the mechanisms for discrimi¬ 
nating, in behalf of the organism, from the complexity of 
the medium its separate elements, i.e., analyzing mecha¬ 
nisms, and for combining, fusing these elements into the 
various complexes, i.e., synthesizing mechanisms.’’ 1 


1 I. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 
spheres, p. 100. 
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At first Pavlov’s attention was drawn chiefly to the 
analytical function of the cerebral hemispheres, but with 
lime he began more and more to explore their synthetical 
activity. "From the standpoint of the physiologist," he 
wrote, “the cerebral cortex is simultaneously and con¬ 
stantly fulfilling both analytical and synthetical functions, 
and any discrimination between the two; any study of 
one in preference to Llie other will not lead to real suc¬ 
cess, to a complete understanding of the work or the 
cerebral hemispheres.” 1 

There are a number of forms of the simple and com¬ 
plex cortical analysis. They always star! with the peri¬ 
pheral terminations of the analyzers (as Pavlov called the 
sensory organs) and end in the central terminations, i.e,, 
in the cerebral cortex. One of the manifestations of a 
simple cortical analysis of the environment is the quite 
well defined direct relationship between the strength 
of the conditioned stimulus and the magnitude of the 
conditioned reflex. Up to certain limits, the stronger the 
stimulus', the greater is the. reflex (the law of strength 
relations). However, iT the stimulus is too strong, instead 
of a strengthening of the. conditioned reflexes, a weaken¬ 
ing sets in; whereas if stimuli are too greatly weakened 
the conditioned reflexes may instead of weakening at times 
gain in strength. The intensity of conditioned reflexes 
can be varied on increasing or lessening the uncondi¬ 
tioned reflex. But the biological importance of the law 
of strength relations is not diminished thereby, since, first 
or all, it embraces the overwhelming majority of stimuli 
from the environment, and, moreover, a number or de¬ 
viations from this taw have other biological significance 
(the defence of the delicate cells of the cerebral cortex 
from the harmful effects of too strong stimuli, etc.). 


, i I. P. Pavlov, The Physiology and Pathology of the Higher 
Nervous Activity, Gosmedlzdat, 1930, p. 30. 
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But the most perfect form of cortical analysis is in¬ 
timately bound up with conditioned inhibition. An exam¬ 
ple of- such analysis is to be found in the phenomena de¬ 
scribed here as the extinction of conditioned reflexes and, 
especially, as Ihoir differentiation and which were regard¬ 
ed as proof of the development or conditioned inhibi¬ 
tion. By means of differentiation we can ultimately make 
a-dog discriminate between 100 and '96 beats per minute 
of a metronome, between a circle and an ellipse with an 
8:9 ratio of the semi-axes, between tones of 500 and 498 
vibrations per second as well as between other very closely 
related mechanical, thermal, and olfactory stimuli. The 
loss- of the specific signalizing properties by one of two 
closeiy related conditioned stimuli, if it ceases correspond¬ 
ingly to signalize the forthcoming event, and their reten¬ 
tion by the other one are nothing other than the precise 
adaptation of the organism to its vital conditions through 
a most refined conditioned analysis by means of excita¬ 
tory and especially inhibitory processes. 

A proof of the perfect analytical activity of the cere¬ 
bral cortex is also its ability to form different kinds of 
conditioned reflexes, i.e., to transform certain stimuli into 
conditioned food signals, others, into defence signals, etc. 

Inherently connected witli the analytical function of 
the cortex is its synthetic activity. Pavlov pointed out 
that the very fact of the formation of a simple conditioned 
reflex is proof of the higher synthetic activity, since, there¬ 
by, the cortex does not merely sum up two phenomena, 
but synthesizes two inborn reflexes into a reflex of a new, 
higher nature. The formation of conditioned reflexes of 
the second and third orders, as well as compound condi¬ 
tioned reflexes, i.e., conditioned reflexes to a complex of 
stimuli applied simultaneously or in succession, brings 
to light a still more- involved and more perfect synthetic 
activity of the cortex; Finally, an expression of- its su¬ 
preme and most intricate synthetic activity is-its ability 
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to unite into a single unit the whole course of an experi¬ 
ment if, for several days in succession, the latter be per¬ 
formed by applying the stimuli in a definite order. In other 
words, it is able to automatize, so to say, the complex 
chain of the multifarious forms or activity. (“The dynam¬ 
ic stereotype” or systematization of the work of the 
cerebrum.) 

Pavlov further demonstrated that the analytical and 
synthetical functions of the cerebral cortex are an inte¬ 
grate whole, that analytical and synthetical processes are 
always inherently connected with each other. This unity 
or analysis and synthesis comes clearly to the fore in the 
formation and specialization of a simple conditioned re- 
ilex. The organism combines or synthesizes two different 
stimuli which it differentiates from the mass of others. 
This becomes especially clear in the formation of a com¬ 
plex positive conditioned reflex to a definite sequence of a 
number of stimuli and of a negative reflex to another se¬ 
quence cd these same stimuli. The organism must simul¬ 
taneously synthesize the stimuli into two different com¬ 
plexes and attach to them different functional roles. 

The most striking illustration of the important biolog¬ 
ical role played by the analytical and synthetical func¬ 
tions or the cortex and of tiicir indissolubility is that, in 
spile of the incredible complexity, diversity, and quantity 
of the processes occurring in the cortex, its work pro¬ 
ceeds harmoniously. It functions as a single unit, and at 
the same time permits of the. strictly differentiated activ¬ 
ity of its parts. In general, its processes change and are 
systematized and coordinated in strict accord with the 
dynamics of the conditions of existence, of the organism 
and with Us current needs. And at the basis of this su¬ 
perb, manifold and atithe same time highly labile mosaic 
of functions of the cortical activity lie various combina¬ 
tions of excitatory and inhibitory processes of varying 
intensity and length. “It ja the balance between these proc- 



esses," wrote Pavlov, "and its fluctuations within nor¬ 
mal limits as well as beyond them which determine all 
our behaviour both In health and disease.” 1 

However, the role of inhibition is not limited only to 
its participation in analysis and synthesis, to building 
up the coordinating and integrating function of the brain 
and the central nervous system, in general. Science is 
indebted to Pavlov for the discovery of an entirely new 
part played by inhibition, of a novel and highly impor¬ 
tant biological significance that it lias for the nerve cells. 
The wealtii of material from the long years of his labora¬ 
tory experiments on animals and precise observations on 
human beings led Pavlov to the conclusion that inhibi¬ 
tion also plays an important role as the organizer of the 
most beneficial physiological state of rest of the brain 
cells, the roll' of a natural defence factor or these cells 
against exhaustion and against the harmful effects of a 
number of disease-producing agents. 

Many hours of wakefulness and particularly of inten¬ 
sive activity of these cells which are remarkable for their 
outstanding delicacy and fragility can cause their fatigue, 
weakening, and exhaustion. There is a limit beyond which 
such exhaustion can bring them considerable harm and 
even lead to their destruction. This danger is averted by 
the timely development of inhibition, i.e., tiy an active 
suspension of their functioning. "The cells of the cerebral 
hemispheres,” wrote Pavlov, “are highly sensitive to the 
slightest fluctuations of the environment and must be care¬ 
fully .protected-from overstrain, in order to be kept from 
destruction. For them such a safeguard is inhibition.” 2 
Hence, in this case, the role of inhibition is not in the or¬ 
ganization (together 1 with stimulation) of the concordant 


1 I. P. Pavlov, Twenty Years of Objective Study, p. 11. 

2 I. P. Pavlov, The Physiology aiut Pathology of the Higher 
Nervous Activity, p. 15. ■ 
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action of nervous centres and their associated organs, 
but in the defence of the weakened and partially ex¬ 
hausted nerve ceils. Inhibition provides them with that 
which they need most of all—rest, complete repose. 

But this is rest of a special kind. It is not complete 
inactivity nor a suspension or the vital processes (nutri¬ 
tion, respiration, etc.). Inhibition apparently does not 
even slow down these processes to any extent. We may 
suppose that, essentially, inhibition blocks the cells, in¬ 
terrupts their connections with the other centres and or¬ 
gans and directs the function of the cells primarily as if 
along a different path, to the elimination of their own fa¬ 
tigue and other undesirable changes cattsed by lengthy 
and intensive work. It thus follows from Pavlov’s theory 
that normal, periodic sleep is nothing else but just such 
a guarding or protective inhibition of the predominant 
mass or cerebral nerve cells. Pavlov wrote: “Sleep is an 
inhibition which has spread over a great region of the 
cerebrum, over the. entire hemispheres and even lower 
down lo the midbrain." 1 

A most simple and convincing proof of the truth of 
this conception concerning the nature of sleep is that it 
can be induced experimentally in animals by the repeated 
application or inhibitory conditioned stimuli, i.e,, stimuli 
evoking inhibitory processes in the cerebral cortex. With 
each repetition of the stimulus, the inhibition at the point 
of formation is constantly strengthened. From there it 
spreads out to the other regions of the cerebral cortex, 
embracing them more and more widely and deeply. 

Pavlov’s theory not only explains the nature 6f sleep 
by a well-known physiological process—inhibition; but, 
better than any other theory, sheds light on its origin 
and development. The more or less equal fatigue of most 
of the brain cells creates a favourable 1 condition for an 


1 I. P. Pavlov, Twenty Years of Objective Study f p. 385. 
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inhibition arising at any one of the cerebral centres to 
quickly spread over the entire brain. “Certain cortical 
cells reacting to the given external agent, which for long 
has been in action, and exhausting themselves, pass over 
into a stale of inhibition, and, in the absence of any op¬ 
position by the other active centres of the cortex, the in¬ 
hibitory process spreads out and produces sleep." 1 

Furthermore, many of the contradictions between the 
various one-sided theories as to the cause of sleep (ex¬ 
haustion, the poisonous products of the vital activity of 
cells, the excitation of specific nerve centres, the cessa¬ 
tion of impulses, etc.) have found their solution in the 
light of Pavlov’s theory. The cerebral nerve cells are ex¬ 
tremely sensitive to all sorts of changes both within and 
without the organism. They can be excited, weakened, 
brought to a slate of exhaustion, and inhibited by a 
strong or protracted stimulation of sensory organs, 
nerves, and nerve centres as well as by all sorts of met¬ 
abolic “refuse’’ of the organism; all these factors can 
favour inhibition and even produce it. In other words, they 
can induce sleep by acting on the brain, separately or in 
various combinations. Thus the exact facts of other in¬ 
vestigators concerning the cause of sleep, considered 
from the viewpoint of Pavlov’s theory, now no longer 
contradict, but supplement each other. 

The influence of such sleep-producing factors as si¬ 
lence, darkness, monotonous sounds, quiet lying in bed, 
etc., is also satisfactorily explained by this theory. Some 
of those factors limit the external influences on the brain, 
whereas others act as conditioned stimuli causing sleep 
and developed by the conditions of the individual’s life. 

The defensive role of inhibition is brought to light 
with particular clarity in cases when a too strong stimulus, 


1 1. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 
spheres, p. 226. 
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even if it is conditioned, is acting on the organism. 
The cortical cells in general are limited in their level of 
working capacity. If a stimulus is very strong and can 
produce an excitation transpassing this level, it would, 
if acting long enough, greatly exhaust the nerve cells. The 
timely development of inhibition in such centres servos 
to preserve them from further external influences (trans- 
marginal inhibition). 

There can be particular conditions or cerebral func¬ 
tion (often reproducible in experiments on animals) when 
a superficial or sufficiently deep inhibition does not em¬ 
brace the whole cortex, bul only one or a number of its 
parts, causing sleep only in these parts. This peculiar par¬ 
tial sleep is just the physiological basis of hypnosis. 

Thus, supported by exact facts, Pavlov referred the 
puzzling phenomena of sleep and hypnosis, which for cen¬ 
turies had been covered by a clonk of mysticism, to a 
well-known and elaborately studied physiological proc¬ 
ess. This is one of ‘the immortal contributions of the great 
naturalist. 

The conditioned rellex method proved to be also very 
fruitful in tbc investigation of a number of urgent and 
at the same time entangled problems of modern biology 
and medicine, related to the slruelural and functional 
characteristics of the brain. To such belong the. speciali¬ 
zation and localization of functions in the cortex, the type 
of the nervous system and the character of its function.' 

Pavlov irreproachably showed that there exists with¬ 
out doubt a localization and spoeinilizalioti of functions in 
the cortex. He thus proved the emmeousness of the met¬ 
aphysical theory that the cortex is:a homogeneous mass 
all of whose parts have the same functional significance. 
He also showed the inconsistency of the opposite, no less 
metaphysical, theory on this question. 

It follows from Pavlov’s flawless data that the spe¬ 
cialization of functions in the cortex is not of an absolute 
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or static character, but is relative and dynamic; that its 
boundaries are not narrow, nor defined by strict lines, but 
are wide and imperceptibly pass over into neighbouring 
zones. To be more exact, they are non-existent, since the 
zones overlap each other in their peripheral parts. The 
more specialized nerve cells are concentrated in the “nu¬ 
clei" or "foci” of these localized cortical zones, whereas 
the less specialized ones arc to be found in their broad 
periphery. 

Lengthy observations upon dogs had furnished 
Pavlov with a wealth of material by means of which he 
was able to form a new conception of the physiological 
bases of the types of nervous systems and the character 
of nervous behaviour. According to this point of view, the 
type of the nervous system depends upon its congenital 
properties. There are three fundamental ones: viz., the 
strength of the basic nervous processes, excitation and 
inhibition, the cquilibrily or balance of these processes, 
and, finally, their lability. Forming diverse combinations, 
these fundamental, inborn trails of the nervous system 
produce this or that type or temperament. Although, the¬ 
oretically, a very great number of such combinations are 
possible (and consequently an equal number of types of 
the nervous system), actually, four clearly defined types 
are to be met with, which superficially coincide in many 
respects with the four temperaments already described by 
Hippocrates. These are the excitatory or impetuous type 
(choleric), the inert or slothful type (phlegmatic), the 
lively or active type (sanguine) and the weak type (mel¬ 
ancholic) . But, according to Pavlov’s views, in the ul¬ 
timate formation of the character of the nervous activi¬ 
ty, side by side with these congenital characteristics a 
very important role is played by the changes caused by 
the life history or each individual, by the conditions 
of existence of the organism. Our nervous activity is 
like an alloy of these two forms of nervous behaviour,' a 



synthesis of type and the influences of the environment. 
About this he wrote: “Type is the congenital, constitu¬ 
tional form of the nervous behaviour or the animal—the 
genotype. But since the animal is exposed from the very 
day of its birth to the mosit varied influences of the en¬ 
vironment, to which' it must inevitably reply by definite 
actions which often become more and more fixed and 
finally established for life, the ultimate existing nervous 
behaviour of the animal (phenotype, character) is an alloy 
ol the characteristics of type and the changes produced 
by the external medium.” 1 

It should be staled, moreover, that here also Pavlov 
considered the division of the properties of the nervous 
system into hereditary and acquired to be highly condi¬ 
tional and relative. For instance, on the basis of prelimi¬ 
nary but quite convincing data, ho considered it possible 
for the principal hereditary properties of the nervous 
system to be changed by external influences upon the 
organism and by its methodical training. It is not 
difficult to see that Pavlov’s point of view is closely 
related in this respect to those of the outstanding rep¬ 
resentatives of Soviet Darwinism, I. V. Miclmrin and 
T. D. Lysenko. 

In ending this very brief and schematic survey of the 
laws discovered and investigated by Pavlov, governing 
the normal function of the cerebral cortex, we may say: 
It follows from Pavlov’s data that the various aspects of 
the cortical function and the nervous processes in the 
cortex are not separated, but are intimately connected 
with each other. They are in a constant slate of in¬ 
teraction; they enter into diverse combinations, collide 
and clash with each other, are transformed to one an¬ 
other and as a result of all this create the integrate, har¬ 
monious higher nervous activity. Furthermore, the cere- 


■' I. P. Pavlov, Twenty Years of Objective Study, pp. 720-721. 
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br@l cortex is constantly functioning in intimate connec¬ 
tion with tiie other parts of the brain and even with the 
lower parts of the central nervous system, and such com¬ 
bined work forms the higher nervous activity. 

It should also be mentioned that the laws discovered 
by Pavlov concerning the work and rest of the cerebral 
cortex are intimately bound up with those governing the 
work and rest of the lower parts of the central nervous 
system and even of the nervous system as a whole. Pav¬ 
lov was of the opinion that the processes taking place 
in both the higher and lower parts of the nervous system 
are connected by a “natural unity," but at the same time, 
that most of the laws' governing the work of the brain 
are different from those concerning the lower parts of the 
nervous system, being of a new, higher, and specific na¬ 
ture. For example, the conditioned reflex is an entirely 
new type of nervous activity. It also differs from the so- 
called “making of pathways,” a general rule for the work 
of all parts of the central nervous system and an aid in 
the formation of conditioned reflexes. The internal or con¬ 
ditioned inhibition is also a completely new type of in¬ 
hibition, differing from the inborn or unconditioned types, 
characteristic oF all parts of the central nervous system. 
The course, interaction and interconnection of the proc¬ 
esses or excitation and inhibition taking place in the cer¬ 
ebral cortex are also characterized by new properties. It 
is as if the laws governing the work of the cerebral cor¬ 
tex “repeat,” on the higher curls of a spiral, the respec¬ 
tive laws concerning the lower parts of 'the central nerv¬ 
ous' system and thus create a new, more perfect type 
of the adaptive or Integrating activity of the nervous 
system. 

# * # 

A special place is occupied by the results Pavlov ob¬ 
tained in his theoretical and experimental investigations 
into the pathology of the cerebral hemispheres, as well 
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as by the now principles lit* developed for treating the 
diseased states of the nervous system. Here also, the con¬ 
ditioned rellex method proved to be unsurpassed. 

Pavlov was deeply convinced that “only by passing 
through the fire of experiment will medicine as a whole 
become what is should he, namely, a conscious and 
hence purposefully acting science”; 1 that, in particular, 
experiments upon animals could he of great help to medi¬ 
cine in solving questions concerning the pathology and 
therapeutics of liio nervous system. “The power of our 
knowledge over the nervous system will, or course, ap¬ 
pear to much greater advantage if we learn not only to 
injure the nervous system, hut also to restore it at will. 
It will then have been really proved Unit we have mas¬ 
tered the processes and aie controlling them. Indeed, 
this is so. In many cases we are not only causing disease, 
but are eliminating it with great exactitude, one might 
say, to order.”" 

It is impossible, even in a most general way, to give 
litre Hie rich, diverse, and outstandingly valuable results 
of tile whole of this'long, extensive experimental and clin¬ 
ical work of the great physiologist and physician on the 
changes caused by diseases of the higher nervous func¬ 
tion and their treatment; a work so characteristic of Pav¬ 
lov’s creative nature, of his views on the union between 
theory and practice. But in order to give a general idea 
of the direct ion and character of these studies', we shall, 
nevertheless, refer to the most important of Pavlov’s con¬ 
clusions as to the factors responsible for tin; diseased 
states of the brain and the conditions favouring them, and 
then give a short account of his experimental data and 
general views on an important and, wo may even say, the 
central question of his work in tills field, concerning the 

1 I. P. Pavlov, Complete Works, Vol. II, p, 360. 

* I. P. Pavlov, Twenty Years of Objective Study, p. 690. 
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role of inhibition in the origin of the diseased slates of 
Hie cerebral hemispheres and in Ihc treatment or such dis¬ 
eases. 

Pavlov established that cerebral diseases in dogs can 
result not only from the crude, mechanical injury to the 
brain substance, but also from such actions that in no 
way impair its integrity nor the integrity of the organ¬ 
ism as a whole. Such disease-producing factors are ex¬ 
cessive irritations, such as loud noises, pain, etc., espe¬ 
cially if they act more or less for a long lime. Diseased 
slates of the brain can also occur during a sharp collision 
between excitatory and inhibitory processes in the hemi¬ 
spheres, as well as under other influences on the organism, 
and in situations of conflict which demand too great an 
effort on the part of the hemispheres and are loo heavy 
a burden on the cortex. 

Pavlov also established that dogs most susceptible to 
s’ucii disease-producing factors arc those with weak nerv¬ 
ous systems and those of the excitable type. Dogs with 
a strong nervous system and with balanced excitatory 
and inhibitory processes arc immeasurably more resistant 
in the Taco of such factors. Among the factors and condi¬ 
tions favouring the development of morbid states of the 
cerebral hemispheres can be mentioned hunger, exhaus¬ 
tion, infectious diseases, disturbance of the function of the 
internal secretory glands, etc. Depending upon the slate of 
the organism, the nature, strength and duration of the 
pathogenic factor, and other causes, at times' only the cells 
of definite cortical zones or even individual cortical centres 
are affected. But the disease can also affect the major part 
of the cells. Finally, of the greatest value is the fact 
brought to light by Pavlov, that the type of nervous sys¬ 
tem tells greatly on the character of the morbid state aris¬ 
ing in the brain. One and the same disease-producing 
factor can cause diseases of the nervous system of dogs 
that completely differ both in nature and character, de- 



pending upon the typos ot their nervous system. Although 
there can be various degrees or abnormality of the affect¬ 
ed nerve cells, two types of deviation from the normal 
corresponding to the two extreme types of the nervous 
system—the weak (inhibitory) type and the unbalanced 
(excitatory) type—are met with most frequently. In dogs 
with a weak nervous system, the pathological condition 
of the cerebral cortex is characterized, as a rule, by the 
extinction or considerable weakening of the positive con¬ 
ditioned reflexes and, in general, by a depression of the 
entire nervous activity and the functioning or the organ¬ 
ism as a whole. In the excitatory type of dogs the path¬ 
ological stale of the cerebral cortex is characterized main¬ 
ly by an extensive weakening or complete disappear¬ 
ance of the negative or inhibitory conditioned reflexes, by 
an excessive general excitation in the animal which may at 
times even lead to a stale of aggressiveness. Both in the 
former and in the latter types of dogs, such abnormal 
activity or the cerebral hemispheres may last for weeks, 
months, and even years, depending upon the gravity of 
the disease and a number of oilier reasons. 

Elaborate study of experimental pathological condi¬ 
tions of tiie cerebral hemispheres of dogs not only made 
it possible for Pavlov to demonstrate here a more strik¬ 
ing protective role of inhibitory processes than in the case 
of periodic daily sleep, but brought him to an entirely nov¬ 
el and highly important discovery of the therapeutic role 
of inhibition. 

In the normal life of a healthy animal or man, the 
onset of the protective inhibition of the predominant mass 
of cerebral nerve cells (in other words, normal sleep) or¬ 
dinarily occurs in its proper time and thus eliminates the 
danger of their profound exhaustion. Such sleep is, more¬ 
over, of sufficient duration and depth to provide for a com¬ 
plete restoration of strength. However, the normal condi¬ 
tions for existence may be disturbed. The organism docs 
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The house for anthropoid apes and for the study of their 
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not always live in a state of well-being and cannot al¬ 
ways avoid the action of harmful agents. 

We have already seen that the fragile and delicate na¬ 
ture of the cerebral cells makes them very susceptible to 
all sorts of changes both within and without the organ¬ 
ism. They are especially sensitive to violent changes, to 
abrupt pathogenic influences of a mechanical, chemical, 
or thermal character. If the body is exposed to a strong 
traumatic action, as in a traffic accident, a fire, bomb¬ 
ing, shelling, or the like; if it is overheated by the sun.; 
if it loses a good deal of blood; if some poisonous sub¬ 
stance acts upon it; or, if an infectious disease begins to 
develop—in all such cases, almost always among the first 
to suiter are the brain cells, especially the cells of the 
cerebral cortex. 

The organism in such cases has many devices for de¬ 
fence, among them, the protective inhibition. These de¬ 
vices are often successful in preventing a catastrophe, but 
not infrequently the struggle between the defensive forces 
and the pathogenic factors takes a serious turn for the 
organism. The protective inhibition does not always ap¬ 
pear in due time; not always docs it develop at a suffi¬ 
cient rate and with enough force to ward off the danger of 
a deep exhaustion of the brain cells. But once having ap¬ 
peared, it remains stable for considerable time, particu¬ 
larly in animals and human beings with weak nervous 
systems. 

What is the biological significance of such a stable 
and .long inhibition to nerve cells already injured or dis¬ 
eased? 

Pavlov considered that it is of the utmost importance 
to the affected cells. Inhibition, first of all,'protects them 
from the still greater harm which could have resulted 
had the cells continued their work. Secondly, it has 
a healing action on the diseased cells, restores their 
health. 
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“This quick functional destruclibilily," wrote Pavlov, 
“i., the chief impetus for the appearance or a special inhib¬ 
itory process in 'the coll, an economical process which 
not only limits the further destruction or its functions, 
but also promotes the restoration of the depleted excita¬ 
tory matter.” 1 Here inhibition not only plays the part 
of a means for the self defence of the organism, i.e., 
as a “normal procedure or physiological control or the 
disease-producing agent,” but also as a sort of natural 
remedy. 

But cases are not infrequent when the protective and 
remedial inhibition which develops in the ailing cells is 
not strong enough to restore them to health. And even 
more, such cells may at times for some reason or other 
become extremely stimulated. A question then arises: since 
inhibition is an important natural remedy, can wo not 
augment it, when it is not strong enough; or bring about 
its appearance, if it be absent altogether or only feebly 
expressed? 

Pavlov and his collaborators gave a positive answer 
to this question, supported by scientific proof. They showed 
that the proper use of certain soporifics, in particu¬ 
lar, bromine preparations, for reinforcing and extending 
inhibition (sleep) does, in fact, have a curative action on 
experimentally produced diseases or the nervous systems 
of animals. Writing, for example, about the action of bro¬ 
mine preparations on the pathological states of the cer¬ 
ebral hemispheres caused by the action of an excessive 
stimulus and the overstraining of the inhibitory process, 
Pavlov stated: “The extreme importance as a curative 
factor of the restoration and intensification of the inhib¬ 
itory process Is clearly emphasized in both cases, since, 
in addition to the experiments just described, many other 
experiments of ours show that to bromine should be 

1 I. P. Pavlov, Twenty Years of Objective SI tidy, p. 446. 
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ascribed a direct bearing on the process of inhibition as 
just such a restorative and intensifying agent," 1 

It has also been established by Pavlov and his col¬ 
laborators that a definitely positive influence on the re¬ 
covery of the impaired nervous activity is exerted by such 
measures as a rest for the nervous system (a prolonged 
interruption of experiments on ailing dogs), a change in 
the character of the experiments, the elimination in the 
experiments of tasks demanding much nervous exertion, 
an improvement in maintenance, etc. 

After long years of experimental and theoretical in¬ 
vestigations into the pathology and treatment of the nerv¬ 
ous system of animals, Pavlov, in the final period of his 
life, began a fundamental study of the problems concern¬ 
ing the mental and nervous diseases of man. The results 
of his “physiological excursions" into the most difficult 
terrain of medicine were outstanding. A fresh physiolog¬ 
ical spirit was brought into medicine. A new light was 
shed on the origin and nature of a number of diseases of 
the human brain; new ways were pointed out for their 
treatment. Essentially a new brilliant page was opened 
in neuropathology and psychiatry. Since the highly spe¬ 
cialized character of these investigations makes it impos¬ 
sible to discuss their results here, we shall confine our¬ 
selves to only a brief account of Pavlov’s contributions 
to the development and scientific grounding of one of the 
methods now prevalent for the treatment of the mental 
and nervous diseases of man—sleep therapy. 

It frequently occurs in science that a number of in¬ 
vestigators work simultaneously, independently of each 
other, on the solution of a certain problem. With time, 
their paths meet and their results serve to support each 
other. Something similar was the case in the work on the 
question of sleep therapy. Men of practice were heading 

» Ibid., p, 622. 
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towards the same goals as experimenter and theoretician 
Pavlov, and in the end their-paths coincided. Pavlov came 
to the idea or treatment by sleep from the data of 
advanced science, whereas the practitioners, on the basis 
of many years of experience, in turn, came gropingly 
upon the tracks of this new therapeutical method. Phy¬ 
sicians had for long been employing soporifics -as seda¬ 
tives and, recently, in the treatment or nervous and mental 
diseases. But failures were no less frequent than success. 
The attempts of treatment with the aid of soporifics had 
lacked a scientific basis. That important gap was filled by 
Pavlov’s research and theories. 

The fusion or age-old practice and advanced science 
took place when the great scholar was already at a very 
venerable age. But he was carried away with the ardour 
of youtli by new methods of treatment and followed with 
tlie utmost attention the first successes in the clinical ap¬ 
plication of this method. Soon, the threads of his life were 
broken. But sleep therapy under the light shed by Pav¬ 
lov’s theory conlinucs to make further progress. 

In the very last years of his life, Pavlov planned a 
systematic experimental work of many years’ duration 
on problems concerning the congenital and acquired prop¬ 
erties of the nervous system -and the evolution of the 
higher parts or the central nervous system. This exten¬ 
sive and interesting work was to have embraced 'the high¬ 
er nervous activity of the chief 'links of the long evolu¬ 
tionary chain or the animal world with man at its head. 
To - assure the success of the great thinker’s plans and 
projects an entire scientific city was quickly being erect¬ 
ed in the village of Koltushi near Leningrad. Deeply 
touched by the exceptional care and atlention of the 
Soviet Government and the Communist Party, inspired by 
the rapid growth of his dearly beloved country’s might, 
and eager to enhance the authority of his native science, 
the ardent patriot with passion so characteristic of him 



-set out to realize his plans. He succeeded, alas, in carry¬ 
ing out only a small part of his magnificent project. 


* « « 

The more than sixty years of Ivan Petrovich Pavlov’s 
work can be characterized as a triumphant march of blaz¬ 
ing genius through the field of science. The great physiol¬ 
ogist developed a powerful scientific method and by its 
skilful use was able to solve many of the most difficult 
and most involved problems in modern biology and med¬ 
icine. 

His versatile creative genius embraced a number of 
the most important fields of physiology and left an in¬ 
delible trail. Pavlov’s investigations into the physiology 
of blood circulation, digestion and the cerebral hemi¬ 
spheres; his profound and original theories of the trophic 
innervation of tissues, the physiology of the digestive 
glands and, in particular, the gem of ail his work, his 
immortal theory or the higher nervous activity, constitute 
a complete epoch in biology and medicine. These great 
contributions of Pavlov placed the physiology of our coun¬ 
try in the first rank of world science. They opened up 
wide vistas for its further rapid progress and outlined 
the directions for its forward movement. 

Special emphasis should be laid on the enormous gno- 
siological significance of Pavlov’s materialist theory of 
the higher nervous activity. Its import for the philosophy 
of Marxism-Leninism will be discussed in detail further 
on. Here we shall point out its significance for the nascent 
Marxist psychology. Pavlov created the groundwork for 
“physiological nervous deposits” and the premises for 
“superimposing the phenomenon of our subjective world” 
upon it for “fusing both togethqr." He was of the pro¬ 
found belief that “the inevitable convergence and ulti¬ 
mate fusion of the psychological and physiological, of the 
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subjcclivc and objective is biking place and will finally 
be realized, and the question troubling the mind of man 
for so long will finally receive its actual solution. To 
further this fusion in every way is the important task of 
science in the very nearest future .” 1 

By his rich, colourful, many-sided and original scien¬ 
tific work, unparalleled in the history of world physiology, 
Pavlov immortalized his name and brought glory to his 
dearly beloved country. He could rightfully say in the 
poet’s words: 

Unto myself a monument I raised not hand-created, 

To it the people’s path will ne’er be overgrown ... 


• I. P. Pavlov, Twenty Years of Objective Study, p. 635. 



6. PAVLOV’S WOULD OUTLOOK 
AND THE SIGNIFICANCE OF HIS THEORY 
FOR DIALECTICAL MATERIALISM 

Eminent theoretician in biology and medicine, Pavlov 
always attached much significance to the role of theory in 
the natural sciences. Throughout the whole course of his 
scientific work, the great thinker was constantly general* 
izing the wealth of experimental material he and his col¬ 
leagues accumulated and he produced several profound 
and Integrate physiological theories. Also he repeatedly 
made public his points of view on many important and 
essentially philosophical questions in physiology, biology, 
and the natural sciences in general. 

All this provides us with considerable material for 
evaluating his philosophy. 

Pavlov’s views on the basic problems of natural sci¬ 
ence and philosophy and his world outlook, in gen¬ 
eral, arc deeply rooted in the materialist traditions of the 
great Russian revolutionary democrats (Belinsky, Herzen, 
Chernyshcvsky, Dobrolyubov, Pisarev) and their illustri¬ 
ous comrade-in-arms, the distinguished physiologist Sc- 
chenov. Constantly enriched, becoming more and more 
polished, these views did not undergo any significant 
changes during the entire course of Pavlov’s long scien¬ 
tific career. 

' The great naturalist, too, had felt the mighty influence 
of the Marxist-Leninist world outlook. 

* # # 
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Pavlov was a materialist. In liis materialism he was 
Fully conscious and not “intuitive,” not “bashful" like the 
majority of eminent ninclecnlh-ccnlury naturalists and 
many modern foreign naturalists entangled in the maze 
of mysticism and metaphysics of decaying bourgeois 
philosophy. 

His theory of the higher nervous activity is material¬ 
ist not only in its objective content but also in its under¬ 
standing and treatment or the nature and cause of the 
complex phenomena bound up with the mental activity of 
animals and man. In the cardinal problem or the rela¬ 
tionship between matter and mind, Pavlov appears as a 
convinced, militant materialist. Advocating the neces¬ 
sity of extending the materialist principle of reflex action 
to include the higher nervous activity, a principle thanks 
to which “... an enormous field has been acquired for 
exact scientific research from the hitherto mysterious side 
of life,” Pavlov said: “... And this is not a question of 
the absence of material facts, nor of a formula—both of 
these have for long been in existence —but of the univer¬ 
sal recognition and systematic application of this formula 
in Hie study of the higher parts of the nervous system.’’ 1 
According to Pavlov’s conception, any subject whatsoever 
under his investigation was always an element of mate¬ 
rial nature. He regarded all the complicated processes in 
the cerebral hemispheres as processes resting on a mate¬ 
rial basis. He considered that “function" and “dynamics” 
are intimately bound up with the “visible apparatus”; 
that they arc “adapted to the finest structural details of 
the apparatus,” that all the phenomena lie studied existed 
objectively in time and space. Pavlov stated in his 
Twenty Years of Objective Study that the conditioned 
rcllex theory is always concerned “... only with the ob¬ 
jective facts, i.e., with facts existing in time and space." 


’ I. P. Pavlov, Twenty Years of Objective Study, p. 257. 
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“Our work, as in all other fields of natural science, rests 
on a sound basis of material facts.” 

On the cardinal question as to what is primary and 
what secondary—matter or mind—Pavlov took the stand 
of a materialist: “Consciousness appears as the nervous 
activity of a definite region of the cerebral hemispheres,” 
or “mental activity is the result of the physiological 
activity of a certain part of the brain.” Speaking of the 
complicated processes in the cerebral cortex, he wrote: 
“We explain this purely physiologically, purely materi¬ 
ally, and purely spatially.” 

Characteristic of Pavlov’s materialist standpoint is 
also his approach to the study of natural phenomena. As 
if in response to the words or Engels that: “The material¬ 
ist outlook on nature means no more than simply conceiv¬ 
ing nature just as it exists, without any foreign admix¬ 
ture,” Pavlov wrote when beginning to develop his theory: 
“Natural science is the work of the human brain applied 
to nature and studying it with no assumptions or expla¬ 
nations from sources other than nature itself.” 1 

Pavlov’s conscious, militant materialism found a spe¬ 
cial colourful expression in his fiery polemics against 
animists, vitalists, dualists, and the psychologists and 
physiologists influenced by other varieties of idealism; 
in his energetic struggle for the uprooting of idealism 
and the triumph of materialism in biology and medicine, a 
struggle for the acceptance of the materialist point of 
view on the complicated “manifestations of living na¬ 
ture up to its very limit” in the form of mental activity 
in the most important and most involved question of nat¬ 
ural science and philosophy—the relationship between 
matter and mind. 

'But Pavlov did not limit himself to a mere recog¬ 
nition of the truth of the fundamental principle of 


1 I. P. Pavlov, Twenty Years of Objective Study > p. 62. 
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materialism that mailer is primary and mind, secondary, 
nor just to the brilliant experimental proof of its validity. 
The great naturalist was the first in the history or nat¬ 
ural science to show experimentally that the higher nerv¬ 
ous (menial) activity of animals depends upon the con¬ 
ditions of their existence, on their environment; that it 
has an “origin in experience” and is essentially the ag¬ 
gregate of tlic numerous conditioned reflexes of varied 
form and nature developed in the course of the life of an 
individual. This was exhaustively brought out by the re¬ 
sults of his many years of research on the higher nervous 
behaviour of clogs and anthropoid apes. Supported by the 
data he obtained, die unceasingly carried on a relentless 
struggle against the adherents of idealism in physiology 
•and psychology. Me was imbued with the fire of youth, the 
passion of a militant materialist till the end of his life. 
Even at a very advanced ago, in his very last years, his 
bitter enmity was not allayed to even a remote flavour 
of idealism. Relentlessly lie a Hacked Lashley, Kalliry, 
Kohler, Splormnu, Sherrington and other foreign scien¬ 
tists for denying the connection between menial activity 
and the material structure of the brain, for denying the 
principle of causality in the higher nervous activity and, 
in general, for their idealist conception of psychical ac¬ 
tivity, “aticl their masked references to the peculiar nature 
of mental phenomena, behind which, in spile of the seem¬ 
ingly scientific arguments, can he detected dualism and 
animism.” 1 Pavlov himself very correctly explained the 
negative attitude, of Sherrington and other foreign ideal¬ 
ists to hia materialist theory of conditioned reflexes by the 
Tact that it was directed “against dualist concepts—herein 
lies the whole reason; evidence of this arc Sherrington’s 
lectures, where he appears as a dualist, maintaining that 
man is a combination of two substances: the higher soul 


1 I. P. Pavlov, Twenty Years of Objective Study, p. 648. 
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and the sinful body. He publicly declares, strange as it 
may seem for a physiologist of modern times, that there 
may be no connection between the mind and the brain.” 1 
‘‘Kohler is a confirmed animist,” Pavlov declared with 
indignation on another of his talks on the “Wednesday” 
of September 12, 1934, “he can in no way be reconciled 
to the fact that this ‘souL’ can be grasped by hand, brought 
to the laboratory, and that the laws of its functioning can 
be ascertained on dogs. He does not want to admit this... 
Kohler is a victim of animism. Sherrington is another 
such victim.” 

The great naturalist considered these scientists as his 
ideological adversaries and proudly declared himself to 
be at war with them. “Now,” he said, “we shall pass 
over from peaceful affairs to, if we may say so, matters 
of war, to M. Kohler. With him we are in conflict. This is 
a serious struggle. ... Among them there is apparently 
a desire for the subject to remain unexplained. How 
strange, indeed! The mysterious is what is alluring to 
them. They turn away from the possibility of an explana¬ 
tion from a physiological point of view...At another 
time, contrasting the dualist and animist views of these 
scientists with his materialist monism, Pavlov said: 
“... the unmerited success of this psychology among 
modern psychologists can only be understood by assum¬ 
ing that among them dualism is still to be detected in the 
form of animism, i.e.f the conception of the existence of 
a peculiar substance which is opposed to the rest of na¬ 
ture and with respect to which it forces the searching 
mind to hold itself otherwise than to the phenomena of 
matter.” 2 

Only in the light of such antagonism by the materi¬ 
alist Pavlov toward Idealism in whatever form it is ex¬ 
pressed, can be correctly understood his true attitude to 

1 The Pavlovian Wednesdays, Vol. Ill, pp. 252-253. 

2 Ibid., p. 44. ’ ‘ , 
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psychology, an attitude which had been misinterpreted 
not infrequently. In reality his enmity to psychology was 
essentially the enmity of an inexorable, militant materialist 
toward idealism which had found a retreat in psychology. 
Pavlov attacked the psychology of his time because of its 
anti-scientific, idealist nature, its indeterminism, because 
it considered the .mind without regard to space and di¬ 
vorced the mental from the material. For this reason he 
characterized it as fantastic and barren. It was no mere 
accident that he constantly drew a contrast between psy¬ 
chology and natural science. For many years psychology 
was for him, so to say, the symbol of idealism, and nat¬ 
ural science the symbol of materialism. 

The conscious character of Pavlov’s materialist views 
made itself felt in still another way. ITc considered it pos¬ 
sible to solve the enigmas of nature. He was a great op¬ 
timist and deeply believed in the omnipotence of the hu¬ 
man mind, in its triumph over nature. Both his early and 
later works' contain many superb thoughts, overflowing 
with this exhilarating optimism and directed against 
agnosticism, relativism and other forms of idealism. 
He wrote: “The complex is acquired by science only 
in parts and fragments, but gradually more and more 
completely. Hence, we will expect and patiently await the 
time when we shall really possess an exact and com¬ 
plete knowledge of the brain, and with it, also, the main 
grounds for sound human happiness.” 1 

Pavlov was thoroughly convinced that the force of the 
scientific mind wiill bring about “such amazing discoveries 
and thereby such an extraordinary power over the higher 
nervous system as will in no way be inferior to the othei 
achievements of natural science.’’ 8 Establishing the legit- 


1 I. P. Pavlov, Lectures on the Work of the Cerebral Hemi¬ 
spheres, p. 34B. 

8 I. P. Pavlov, Twenty Years of Objective Study, pp. 241-242. 
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imate right to scientific investigation of the mental activ¬ 
ity of animals and man, Pavlov said: “I now, here also, 
merely defend and maintain the absolute and unquestion¬ 
able rights of natural scientific thought, everywhere and 
at any time it can manifest its own strength. And who 
knows where the end of this ability dies!” 1 

Especially strong was Pavlov’s faith in the might of 
experiment, the most effective and most trustworthy in¬ 
strument for unlocking the secrets of nature, giving to 
scientific work its creative, active character. He maintained 
that in the .course of the natural scientist’s' research 
“observation collects that which nature offers, whereas 
experiment acquires that which it desires.” He believed 
that his investigations of the higher nervous activity of 
animals would be of considerable aid to psychologists in 
shedding light on the laws governing the mental activity 
of man. He was a strictly objective investigator of the 
complex phenomena of nature; in verifying his princi¬ 
ples, lie attached the decisive importance to facts. The cri¬ 
terion of truth he considered to be reality, the practical 
side of the matter. Pavlov, among his numerous re¬ 
proaches to psychology and the psychologist, rebuked the 
latter also in that he “has not yet altogether rejected his 
partiality for the philosophical method of deduction, for 
pure logics without verifying the conformity of each step 
with reality. The physiologist proceeds in quite the op¬ 
posite way," (Italics mine. — E, A ,) 2 

Only in this aspect can be fully appreciated the es¬ 
teem of the great theoretician for precise, verified, reliable 
facts, for the mighty “Mr. Fact’’ playing, in his deep con¬ 
viction, the predominant role in our quest for nature’s 
secrets. His saying “facts are the air of the scientist, 
without them you will not be able to rise aloft, without 


> Ibid., p. 123. 
a Ibid., p. 637. 
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them your theories arc vain efforts,"—should not be taken 
as manifestation of empiricism, as many do erroneously. 
These words are a vivid expression of a materialist out¬ 
look on the world. They express his view that the criterion 
for the verity of any theory is its correspondence with ob¬ 
jective reality. Facts were for him a powerful armour 
defending his theory from the penetration or idealism. 

That Pavlov’s theory is of a materialist nature is fully 
recognized by bourgeois scientists and among them by 
such idealists as Sherrington and Trendellcnburg. Sher¬ 
rington, who even now still maintains that we have no 
right to link up mental phenomena with the physiological 
processes or the brain, once arrogantly told Pavlov that 
his conditioned reflexes will hardly be popular in England, 
because they have a materialist flavour. 

Hence, it is quite obvious that Pavlov was a conscious 
materialist; lie acknowledged the material nature of the 
objectively (outside of us) existing world; he considered 
matter to be primary and mind, secondary; lie recognized 
that mental activity was dependent on the environment 
and experimentally proved tin's with respect to animals; 
he adhered to the opinion that even the most complicated 
phenomena of organic nature arc open to our understand¬ 
ing; and, finally, ho regarded the criterion of truth to be 
objective facts, experiment, reality.* 

# * 

* An .iintnhrsie part of Pavlov's milMant materialism was 
atheism. 

According lo a number of indications and above all to the ques¬ 
tions constantly posed to those delivering popular scientific lec¬ 
tures otu the Mfe »and work o[ Pavlov, there is a rather widespread 
erroneous opinion that Pavlo-v was religious. I isholi .allow myself 
to quote a number of his islnlemculs on that* question. 

Once In a circle of hfs collaboratons in the winter of 1932, Ivan 
Petrovich stated definitely that he did not believe in God. 

“When I was young, I was greatly disturbed by the question: 
Does God exist? After musing for long upon it, I came to the con- 
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What then is the nature of Pavlov’s materialist out¬ 
look? It was immeasurably above a limited mechanist 
materialism and he wholeheartedly disapproved of the vul¬ 
gar “shortsighted materialism which roughly and prema¬ 
turely oversimplifies the subject and, thereby, depreciates 


elusion that God does not exist. I reasoned as follows: Granted 
that God exists and that he is the creator of the mid verse. But who 
■then created God?” 

It unquestionably follows from such words that Pavlov was 'an 
atheist. 

Furthermore, I heard repeatedly from Pavlov’s own lips state¬ 
ments to the effect that ,a scientist cannot but be an atheist, that' 
natural science and religion are Incompatible. 

He 'considered .that popular education from a materialist point 
of view should supplant religion. His views on this he once ex¬ 
pressed about as follows: 

“There are -still very many Ignorant, uneducated people who 
understand very tittle of the phenomena of nature and social life 
and are deprived of such a strong moral support as enlightenment, 
education. The moral support in their life is to, a certain extent reli¬ 
gion, their belief in God. If we wish to take this support from 
them, we must, supplant it by 'another—^enlightenment—and then 
religion as a support will spontaneously disappear.” 

As to his desire that anti-religious propaganda carry to the 
people enlightenment from the viewpoint of materialism, It is in, 
f-ull accord with the prlnol-pal demands regarding that question 
constantly advanced by our Communist Parly. 

As characteristic of Pavlov’s attitude towards religion, highly 
interesting is also .the following fact: 

Some months before his death, I vain Petrovich told a group of 
hlis collaborators -that he had received a written invitation from a 
certain progressive group of English naturalists to become an hon¬ 
orary member of their newly formed society or “rationalists,” which 
among other objectives had before it the task of waging a struggle 
against religion. Ivan Petrovich said that he answered as follows: 

"I consent to become am honorary member of that society, pro¬ 
vided that the struggle against religion be carried on by the prop¬ 
agation of enlightened thought.*’ 

All these statements clearly demonstrate Pavlov’s atheism. He 
was an atheist not only In his views; his entire scientific work 
served to undermine the basis of religious philosophy. 
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it in the eyes of serious and sincere men.’’ 1 A one-sided 
approach to the subject under study and a scholastic out¬ 
look on the causal relations between the phenomena of 
organic nature were alien to him. The motive power of 
his theory, its true philosophical essence, was dialectical 
materialism. 

For 35 years the great naturalist studied by an ob¬ 
jective and exact method, in a manner unparalleled in 
science for skill, singleness of purpose, and logic, the 
phenomena and processes in the cerebral hemispheres. He 
brought to light the complex laws governing their work, 
going more and more closely into them, “from the phe¬ 
nomenon,” to say it in the words of Lenin, “to the essence, 
from the essence of the first order, so to say, to the essence 
of the second order, etc., ad infinitum.” The true nature 
of his materialist theory was inevitably dialectical be¬ 
cause “objective dialectics prevails throughout nature." 
(F, Engels.) 

Here also, the conscious materialist Pavlov stood a 
head higher than the predominant number of noted natu¬ 
ralists or the last and present centuries. Not only is the 
wealth of data, on which his theory is based, objectively 
dialectical in content, he himself, as a rule, is dialectical 
in his generalizations and formulations of the laws 
governing the activity of the brain. 

But before passing over to a concrete illustration of 
the dialectical essence of Pavlov’s work, we shall say a 
few words about his scientific method which is basical¬ 
ly dialectic from the standpoint of physiology as well as 
in its general theoretical aspect. 

Pavlov is the founder of the so-called “chronic experi¬ 
ment” in physiology. He successfully employed this meth¬ 
od first in his work on the physiology of the digestive 
system and afterwards with still more success in his out- 


> I. P, Pavlov, Complete Works, Vol. I, p. 407. 
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The laboratories of the scientific city at Koltushi. On the right 
side of the building can be seen the Inscription made accord* 
ing to Pavlov’s instruction: “Observation and Observation" 





I. P. Pavlov, K. M. Bykov, M. K. Petrova, I. P. Razcnkov, 
V, V, Savich 



I. P. Pavlov (fourth from the left In the first row) among 
his collaborators in 1935 






standing investigations into lli-e physiology of the brain. 
Contrary to all the old and the majority of new methods 
employed in the physiological research of the cerebral 
hemispheres, Pavlov’s method of conditioned reflexes al¬ 
lows of an objective, all-sided study of the functions and 
laws or this supreme analyzing, synthesizing, and reg¬ 
ulatory organ in its natural, intrinsic connection with 
all the other organs and systems or an intact organism. It 
permits one to investigate the processes occurring in the 
brain in their inherent connection and interactions, 
in the natural course of their formation and development. 
Pavlov’s method makes it possible to study the processes 
of cerebral activity, as is required by dialectical material¬ 
ism, “in their ‘self-motion/ in their spontaneous devel¬ 
opment, in their real life” (V. I. Lenin), to investigate 
objects, phenomena, processes "in their motion, their 
change, their life, their reciprocal influence on each 
other.” 1 It provides the means for making a many-sided 
synthetic investigation of the functions of the brain and 
a filigree analysis of its activity. Pavlov’s method is quite 
obviously dialectical in its principles and in its approach 
to the question and the material investigated. 

Pavlov’s views on the relativity of the classification of 
the objects and phenomena of nature as well as of the 
laws governing the inorganic and organic worlds also 
disclose a dialectical understanding of these questions. 
He wrote: “All our classifications, all our laws are always 
more or less relative and arc of significance only for the 
time given, only under the conditions of the given experi¬ 
mental method, only within the limits of the material at 
hand.” If we recall what has already been said regarding 
the absence in Pavlov of even a trace of agnosticism and 
relativism, it will be. quite dear that for him the acknowl¬ 
edgment of the relativity of our classifications and laws 

1 F. Kngels, Anti-DQhring, Mosoow 1947, p. 179, 
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;in<l Hu 1 relativity uf our knowledge does not at all signify 
a denial of objective truth or the possibility of approach¬ 
ing it. 

Now we shall pass over to the main point--the ques¬ 
tion of the dialectical nature oF Pavlov’s great discov¬ 
eries in the physiology of the brain and the dialectic, gen¬ 
eralizations and formulations of a number of the most 
important principles concerning his materialist theory 
of the higher nervous activity. 

It is opportune io recall that Rngels characterized 
dialectics as the science “of the most general laws or 
mutual interaction,” and J. V. Stalin, who raised dia¬ 
lectical materialism to a new and higher level, gave the 
following formulation of one of the* main features of the 
Marxist dialectical method: “Contrary to metaphysics, 
dialectics does not regard nature as an accidental agglom¬ 
eration of things, of phenomena, unconnected with, iso¬ 
lated from, and independent of, each oilier, lull as a con¬ 
nected and integral whole, in which things, phenomena 
are organically connected with, dependent mu and deter¬ 
mined by, each other.’’ 1 

According to Pavlov’s theory or the higher nervous 
activity, the complex and varied phenomena and processes 
occurring in the brain (tin* formation and course of posi¬ 
tive and negative conditioned reflexes of the same and of 
different orders, the higher analytical and synthetical 
activity, the phenomena of the mutual induction, summa¬ 
tion, irradiation, and concentration of excitatory and in¬ 
hibitory processes and other aspects of its activity) are 
Inherently connected with each other, are in constant in¬ 
teraction and mutually determine each other. 

Further, the parts or the brain arc in a state of con¬ 
stant, inherent connection and mutual causality and, to- 

' History of the Communist Party of the Soviet Union 
(Holsheviks), Short Course, 1!)52, |>. 167. 


146 



gellier with the brain as such, with the other parts of the 
nervous system, with the sensory organs, the endocrine 
systems, and with almost all the other systems. This is 
manifested in the strengthening of one group of condi¬ 
tioned reflexes and the disappearance of another, the pre¬ 
dominance of one type of reflexes over those of another 
iype, in changes in the nature «r the fundamental nerv¬ 
ous processes even up to their distortion, ele. All in all 
(and this should be especially noted) the entire activity 
of the brain is determined by its environment. The exper¬ 
imenter can evoke any type of conditioned reflex activity 
lie has planned by combining stimuli in the specific “en¬ 
vironment" of liis box. It was not accidental that Pavlov 
called the principal form of activity of the cerebral cortex 
the conditioned reflex. 

We shall give here a number of Pavlov’s numerous 
statements on Unit question. 

“Tiie cerebral hemispheres are in their period of ac¬ 
tivity a system, all parts of which are in interaction witli 
each oilier.... The cerebral cortex is a most complicated 
functional mosaic of separate elements, each of which pos¬ 
sesses a particular physiological action, positive or neg¬ 
ative. On the other hand, it is also quite obvious that 
all these elements are at every given moment combined 
into a system in which each of them is interacting with 
all the others.” 1 In another place lie wrote about this same 
subject: “Every new local influence on tills system makes 
itself fell more or less throughout the whole system.” 
After having described the laws governing the function 
of the cerebral cortex, Pavlov wrote further: “These phe¬ 
nomena have been described by us separately, as if they 
wore independent of each other. But actually it is plain 
and logical that they should meet, combine, and interact.” 


' I. P. Pavlov, The Physiology and Pathology of the Higher 
Nervous Activity, 1930, pp. 23, 35-36. 



Among Pavlov's writings one often moots with the 
phrase: .. According to the general law or interaction 

of the nervous centres.” The choice of the attribute “con¬ 
ditioned” to designate the new type of reflex lie, motivated 
as follows: “By this attribute I desire to emphasize the 
characteristic objective property of these reflexes, namely, 
their extraordinary dependence upon a multitude of condi¬ 
tions, beginning with the conditionality or their origin." 
Tn another place lie slated that ihe complexity of the 
conditioned reflex “consists not in any complexity of 
formation, but in the extraordinary dependency of the 
reflex on the phenomena of the internal medium of the 
organism as well as on those of the outer surrounding 
world.” 1 

Those examples are sufficient to form an idea of the 
dialectical nature of Pavlov’s theories. He is also dia¬ 
lectical to the liiglicsl degree in his understanding of the 
relationship between the whole and the pari. Enough to 
point, for example, to his theory of the dynamic localiza¬ 
tion of functions in the. cerebral cortex, or to his concep¬ 
tions of the mosaic pattern or the cortical functions. 

According to Engels, dialectics is the science "of the 
general laws of motion and development of Nature, hu¬ 
man society and thought.” Developing tills Idea, J. V- 
Stalin gave the following definition of the second prin¬ 
cipal feature of the Marxist dialectical method: "Contrary 
to metaphysics, dialectics holds that nature is not a state, 
of rest and immobility, stagnation and immutability but 
a state of continuous movement and change, of contin¬ 
uous renewal and development, where something is 
always arising and developing, and something always 
disintegrating and dying away.” 2 


1 I. P. Pavlov, Twenty Years of Objective Study, pp. 259, 261. 
* History of the Communist Parly of the Soviet Unton 
(Bolsheviks), Short Course, 1962, p. 168. 
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First of all, this peculiarity of dialectics found its 
expression in Pavlov’s general views on nature as an 
integrate and unceasingly developing material system. 
“Before us,” wrote Pavlov in his Twenty Years of Objec¬ 
tive Study, “stands the superb fact of the evolution of 
nature from the primordial state in the form of nebulae 
in infinite space to the human being on our planet.... In 
living matter we see especially clearly the phases of evo¬ 
lution in the form of phytogeny and ontogeny.!’ But still 
more strikingly did this feature of dialectics manifest 
itself in Pavlov’s data and principles pertaining to the 
subject of his direct study—the physiology of the higher 
nervous activity. 

His Tacts on the physiology of the brain vividly dem¬ 
onstrated that the processes in the central nervous sys¬ 
tem, in general, and particularly in the cortex, are not 
only intrinsically cdnnccted with each other and in a 
state or interaction, but are in incessant motion, devel¬ 
opment, formation and disappearance. It is just this 
extraordinary variability, mobility, and lability of their 
processes which is one of the characteristic features— 
one may even say the most characteristic feature of the 
activity oT the cerebral hemispheres. 

Not without reason, Pavlov sometimes designated the 
principal form of cortical activity as the “temporary" 
reflex. He often contrasted the cerebral cortex with the 
other parts Of the central nervous system by just this 
property of their reflex action. In accordance with the 
external and internal media of the organism—various 
positive and negative ■ reflexes are formed, develop and 
become extinct in the cerebral cortex; a complicated 
.analysis and synthesis, the summation, mutual induc¬ 
tion, irradiation and concentration of the principal 
nervous processes as well as other forms of cerebral 
activity are taking place., As a result, the organism 
quickly, nicely, and with great precision adapts itself 
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to the constantly changing conditions of its outer and 
inner worlds. 

This dialectics of nature found a vivid reflection in 
the principles formulated by Pavlov. Wc shall cite here 
a few of his numerous characteristics bearing on this 
question. 

Referring to “the intrinsic mechanism of cerebral 
function,” to its chief neural processes, Pavlov said: “The 
first thing to strike our attention here is the mobility of 
these processes.” About the cerebral cortex lie said: “Its 
activity is characterized by two principal features: ex¬ 
treme dependency upon conditions and as a natural result 
the lability of the processes constituting this activity." 1 
On tlie peculiarities of conditioned reflex activity lie spoke 
as follows: “The nervous processes we are studying are 
characterized by their lability; at every moment, with 
every new condition, they are assuming a new direction." 
Or: “The external world of the animal is, on the one 
hand, evoking conditioned reflexes, and, on the other 
hand, constantly suppressing them.” According to Pav¬ 
lov, “life is a constant interchange of destruction and re¬ 
building.” Finally, lie wrote that the brain “is the special 
organ Tor the unceasing further development of the ani¬ 
mal organism." 

Pavlov’s highly valuable experimental material and 
certain of his principles serve as a natural-scientific proof 
also of that principal feature of the Marxist dialectical 
method which Stalin has formulated as follows: .. dia¬ 
lectics does not regard the process of development as a 
simple process or growth, where quantitative changes 
do not lead to qualitative changes, but as a development 
which passes from insignificant and imperceptible quanti¬ 
tative changes to open, fundamental changes, to qualita¬ 
tive changes; a development: in which the qualitative 

1 I..P, Pavlov, Lectures, on the Work of the Cerebral Hemi¬ 
spheres, p. 320, 
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changes occur not gradually, but rapidly and abruptly, 
taking the form of a leap from one state to another; they 
occur not accidentally but as the natural result of an 
accumulation of imperceptible and gradual quantitative 
changes.” 1 

The wealth of empirical material accumulated by Pav¬ 
lov regarding the physiology of the conditioned reflexes 
shows that qualitative changes, transitions, leaps, arc 
essential characteristics or the activity of the cerebral 
cortex. 

The formation of a conditioned reflex, the fundamental 
“building stone" of the higher nervous activity, is in 
itself a sign or a qualitative leap in the process of devel¬ 
opment due to imperceptible quantitative changes such 
as the “making of pathways” or the dominant. The tran¬ 
sition of positive to negative conditioned reflexes and 
vice versa, the development of the so-called transmar¬ 
ginal inhibition as the result of an excessive quantitative 
intensification of the conditioned stimulus (deviation 
from the law of the strength ratio of stimulus and effect), 
the directly opposite results obtained on the action of one 
and the same stimuli on the preliminarily changed back¬ 
ground of the cerebral cortex, all these are some aspects 
of cortical activity which serve to illustrate the qualita¬ 
tive leaps in the process of its development. 

Highly characteristic of the dialectical nature ol 
Pavlov’s theory is also the following: Generalizing an 
enormous amount of material, he came to the important 
conclusion that there is a “natural commonness” between 
the laws governing the activity or the higher and lower 
parts of the central nervous system. At the same time he 
constantly emphasized the specific character and quali¬ 
tative peculiarities of the principal forms of function of 
the cerebral cortex. And in fact, if we look Into the gist 

1 History of the Communist Party of the Soviet Union 
(Bolsheviks), Short Course, 1952, p. 169. 



of the matter, it becomes clear that almost all the funda¬ 
mental laws concerning the work of the cerebrum differ 
from the analogous laws in the lower levels of the central 
nervous system not only in the degree of complexity, not 
only quantitatively, but primarily in their qualitative 
aspect. This refers to the difference between the lower 
analysis and synthesis, oil the one hand, and the higher 
analysis and synthesis, on the other. It also concerns the 
difference in properties between the various unconditioned 
and conditioned reflexes as well as the differences in the 
lower and higher parts of the central nervous system 
between the fundamental nervous processes—excitation 
and inhibition, etc. 

Pavlov established a “specifically human” type of nerv¬ 
ous activity, the second or speech signal system, 
which according to an expression of his is the “extremely 
important” “when the developing animal world reached 
the stage of man.” 

Still another trail of Pavlov as a great thinker should 
bo mentioned in this respect. 

Molding to the opinion that science should aid man 
In solving important practical problems, Pavlov always 
gave a great deal of attention to experimental investiga¬ 
tions or pathological and therapeutical problems and 
among them the pathology and therapeutics of the brain. 
But when it came to a question of applying to man the 
results or experiments on animals, the bold trail blazer 
in science became extremely careful, no matter what may 
have been the problem dealt with—the normal activity 
or the brain, its pathological activity or its medical treat¬ 
ment. He wrote about this: “If we must be cautious in 
applying to man our knowledge concerning the function 
of such organs in animals as the heart, stomach and other 
organs, similar as they are to those of the human being, 
and test the validity of the comparison by its agreement 
with the actual facts, then how great must be our reserve 
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in carrying over on man our only recently acquired exact 
scientific data on the nervous activity in animals. For 
it is just this activity which so sharply distinguishes man 
from animals and places him in such a dominating po¬ 
sition in the animal world.’’ 1 

All this unquestionably testifies to the correctness ol 
the great scholar’s methodological approach to the diffi¬ 
cult question concerning the relationship between science 
and life including the application to man of the experi¬ 
mental results obtained on animals. It is well known that 
this has been a stumbling block for many prominent natu¬ 
ralists who took up either an idealist standpoint, separat¬ 
ing science from life and denying the possibility of em¬ 
ploying experiments on animals to solve problems in hu¬ 
man physiology, pathology and therapeutics, or a stand¬ 
point of vulgar practicalism, mechanically equating the 
peculiarities of the physiological, pathological and ther¬ 
apeutical processes in man and animals. 

Finally, Pavlov’s data on the two fundamental antag¬ 
onistic nervous processes—stimulation and inhibition— 
and his profound generalizations regarding them, in par¬ 
ticular, that these processes are parts of a united whole, 
that they are in a state of constant conflict and constant 
transition of the one to the other, and his views on the 
dominant role they play in the formation of the higher 
nervous activity—all these belong to the most established 
natural-scientific validation of the Marxist dialectical 
method. They are in complete accord with the Leninist 
concepts on the role of the struggle between opposites 
in the evolution, the motion of matter. 

To illustrate the above we shall cite several of Pavlov’s 
statements taken from his Twenty Years of Objec¬ 
tive Study: “Nervbus activity consists in general of the 


1 1. P. Pavlov, Lectures on the Work of the Cerebral 'Hemi¬ 
spheres, p. 345. 



phenomena of stimulation and inhibition. They are, so 
to speak, its two halves.” ‘‘Stimulation and inhibition are 
only hvo different sides, two different manifestations of 
one and the same process.” ‘‘Inhibition constantly follows 
stimulation ... it is in a certain sense the reverse side 
or stimulation.” “We can in a certain sense speak of pos¬ 
itive and negative stimulation." “The basic processes on 
which this synthesis and this analysis rest are, on the 
one hand, stimulation and on the other, inhibition, a kind 
or direct opposite to stimulation.” Differentiation or, in 
other words, the negative conditioned reflex, is, according 
to Pavlov, tlic result of “the struggle between stimulation 
and inhibition." This struggle is of a general character 
(disinliibilion, breakdown, mutual induction, summation, 
the finer analysis and synthesis, sleep and wakefulness, 
etc.). More than that, according to Pavlov, “It is the bal¬ 
ance between these processes and its fluctuation within 
and beyond their normal limits, which determines our 
entire behaviour, both in health and in disease." 

Hence it can he said that from the standpoint of nat¬ 
ural science Pavlov’s facts and theory are vivid proof of 
the characteristic feature of the Marxist dialectical meth¬ 
od as formulated by Stalin: “Contrary to metaphysics, 
dialectics holds that internal contradictions are in¬ 
herent in all tilings and phenomena of nature, for they all 
have their negative and positive sides, a past and a fu¬ 
ture, something dying away and something developing; 
and that the struggle between these opposites, the strug¬ 
gle between the old and the new, between that which is 
dying away and that which is being born, between that 
which is disappearing and that which is developing, con¬ 
stitutes the internal content of the process of development, 
the internal content of the transformation of quantitative 
changes into qualitative changes.” 1 

1 History of the Communist Party of the Soviet Union 
(Bolsheviks), Short Course. 1952, p. 171. 
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Pavlov’s theory of the higher nervous activity is an 
excellent natural-scientific support also for the Marxist 
conception on such dialectical categories as: chance and 
necessity (the formation of conditioned reflexes during 
a chance combination of stimuli and as a result—the 
transformation of chance to necessity); analysis and syn¬ 
thesis (the inherent connection between analysis and 
synthesis and their mutual interpenetration in conditioned 
reflex activity); form and content (the dependency of 
function on the material structure); causality (the strict 
determinism of all phenomena pertaining to cerebral func¬ 
tion), etc. We could have cited as illustration many 
examples from the wealth of facts obtained by Pavlov 
and from his principles. We shall, however, limit our¬ 
selves to a single statement characterizing the way he un¬ 
derstood most of these categories: “The theory of reflex 
action rests on three fundamental principles of exact 
scientific research: firstly, the principle of determinism, 
i.e., the impulse, motivation, cause for every given action 
or eflecl; secondly, the principle of. analysis and synthesis, 
i.e., the initial disassociation of the whole into its parts 
or units and then the gradual rebuilding of the whole 
from the units or elements; and, finally, the principle of 
structure, i.e., the distribution of the action of forces in 
space, the adjustment of the process to the structure.’’ 1 

From all the above it Is clear that the factual content 
of Pavlov’s teaching is thoroughly dialectical and that 
in his main principles he treats the nature and laws of 
the complex action of the brain from a dialectical stand¬ 
point. 

* * # 

What is the significance of Pavlov’s theory of the 
higher nervous activity for Marxist-Lenlnist philosophy? 

Actually, the answer to this question Is already to be 

1 I. P. Pavlov, Twenty Years of Objective Study, p. 547. 
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found in that discussed above; but we shall again touch 
upon it. 

In connection with this question, it should be recalled 
that the great founders of Marxism-Leninism have always 
attached an enormous significance to natural science for 
the development of the materialist world outlook. Lenin 
wrote about that: .. natural science, reflecting the outer 
world in human ‘experience,’ is alone capable or giving 
us objective truth.. In his book Ludwig Feuerbach, 
Engels concludes the survey of the history of the progress 
of materialism in connection with the development of 
natural science in the following words: .. Just as ideal¬ 
ism underwent a scries of stages of development, so also 
did materialism. With epoch-making discovery even in 
the sphere of natural science it has to change its form.” 1 2 

Although Pavlov made numerous investigations which 
have become classical in a number of the most important 
branches of physiology, his crowning achievement is his 
work on the physiology of the brain and his theory of the 
higher nervous activity. The experimental and theoretical 
results obtained by him in the over thirty-five years of 
strenuous labour in this most complicated field of science 
are among the greatest landmarks on the highway of 
modern science leading to our knowledge of the deepest 
secrets of the brain, the highest, most perfect, and most 
complicated creation of nature. Unquestionably, they are 
of immense significance not only for physiology, for the 
many-sided activity of our socialist life, and for Marxist 
psychology, but also Tor Marxist-Lcninist philosophy. 

Further, the enormous amount of this valuable empiri¬ 
cal material nnd the theory for which it served as the 
basis are very closely related to the paramount ques- 


1 V. I. Lenin, Works, 4th ed., Vol. 14, p. 113. 

2 F. Engels, Ludwig Feuerbach and the End of Classical Ger¬ 
man Philosophy, Moscow 1040, p. 24. 
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tion, according to Engels, of all philosophy —the ques¬ 
tion or the relationship between thinking and being, 
between mind and matter. This again serves to empha¬ 
size the prime importance of Pavlov’s great theory for the 
philosophy of Marxism-Leninism. 

We know that the only correct answer to this para¬ 
mount question is that given by dialectical materialism, 
viz., .. thought is a product of matter which in its de¬ 
velopment has reached a high degree of perfection, 
namely, of the brain... 

Engels and particularly Lenin gave a considerable 
amount of attention to the elaboration and natural-scien¬ 
tific proor o[ this basic principle of Marxist philosophi¬ 
cal materialism, masterfully employing for this purpose 
all the most important achievements in cosmogony, pale¬ 
ontology, the theory of evolution, comparative anatomy, 
physiology, etc., of the 18th and 19th centuries. 

The founders of Marxism-Leninism always regarded 
the material substratum of mental activity and mental ac¬ 
tivity itself from the standpoint of their origin and de¬ 
velopment. Owing to the evolution of matter, its “spon¬ 
taneous motion” in a long series of evolutionary stages, 
owing to the origin and development of organic matter, 
the nervous system, and the sensory organs, there orig¬ 
inated and developed from the elementary property of 
all matter—simple reflection—at first the simplest phe¬ 
nomena of irritability and subsequently more and more 
complicated forms of nervous and mental activity up to 
the highest manifestation of this activity, human con¬ 
sciousness, the result of socio-historical laws of human 
origin and development. 

“But it is in the nature of matter,” wrote Engels in 
the Dialectics of Nature , “to advance to the evolution of 


i History ' of the Communist Party of the Soviet Union 
(Bolsheviks), Short Course, 1052, p. 176. 
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thinking beings and hence this always necessarily occurs 
whenever the conditions for it are present.” Lenin wrote 
the following: “Materialism, in full agreement with 
natural science, takes matter as primary and regards 
consciousness, thought, sensation as secondary, be¬ 
cause in its well-defined form sensation is associated 
with the higher forms of matter (organic matter), while 
'in the foundation of the structure or matter’ one can 
only surmise the existence of a faculty akin to sensa¬ 
tion.” 1 

Luge Is and Lenin believed that the further progress 
of natural science would present more and more new 
demonstrations, now proofs of these views and, in par¬ 
ticular, of the principle that the brain is Ibc organ for the 
higher forms of mental activity. And, in fact, modern 
natural science has received a great many contributions 
serving as such proof. The most valuable of them are the 
experimental and theoretical achievements of modern 
biology associated with Pavlov’s name. Herein lies the 
colossal significance or his theory for Marxist-Leninist 
philosophy. 

In the first place, Pavlov, much more convincingly 
than his predecessors, experimentally demonstrated that 
the. cerebral hemispheres are the organ of the higher 
mental activity, the organ for the most perfect adjust¬ 
ment to the surrounding medium. Then, he showed, on 
the basis of irrefutable data, that the higher nervous (or 
psychical) activity of the cerebral hemispheres also in¬ 
cludes the regulation of the internal organs. In other 
words, they are or, rather, their cortex is, also the organ 
of the perfect adaptation and perfect regulation of the in¬ 
ternal activity of the organism, of the processes taking 
place in the organs and systems. 


1 V. I. Lenin, Matorialtsm and Empirio-Criltcism, Moscow 
1952, p. 38. 




It is, however, not this aspect of the experimental data 
and theories of Pavlov which is or the greatest value for 
the physiology and pathology of the cerebral hemispheres 
and for the philosophy of Marxism-Leninism. 

Materialist views on the reflex nature of cerebral func¬ 
tion were quite widespread among the naturalists of the 
middle or the 19th century. 

But before Pavlov, the processes taking place in the 
brain had not yet been deciphered; the inherent nature of 
its function, the laws governing its activity, responsible 
for the higher nervous (or mental) behaviour, were still 
to be investigated. This was the problem which Engels 
and Lenin considered the most important and difficult 
task or natural science. The concepts in the nineteenth 
century prior to Pavlov were of a purely speculative na¬ 
ture. They were only bold conjectures and physiological 
outlines deprived of an experimental basis. Hence, they 
could nol solve this problem even from a purely physio¬ 
logical point or view. The one-sided analytical method of 
studying nature and the discredited procedures of investi¬ 
gating the functions or the brain in parts (the artificial 
stimulation of the parts of the brain under the crude con¬ 
ditions of the vivisectional experiment, the impairing or 
extirpation of its parts) proved to be unsuitable for the 
solution or such a complicated problem. 

And then the blazing genius of Pavlov appeared with 
a rich experience obtained in solving other profound se¬ 
crets of organic nature; a genius, armed with a perfect 
synthetical scientific method and a delicate physiological 
technique, armed with new, exhilarating, and profound 
ideas and goals. 

From the vague descriptions of this involved subject, 
from conjectures as to its nature, Pavlov went over to 
investigating its processes. In his study of the cerebral 
hemispheres, the great naturalist successfully applied 
that method of cognition which Lenin characterized as 
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“the infinite process of deepening mail’s knowledge of 
things, phenomena, processes, etc., from the phenomenon 
to the essence and from the essence of lesser depth to the 
essence of greater depth.” 

Our great leader Lenin said at the outset or his revo¬ 
lutionary and theoretical work: .. as long as people, did 
not know how lo study the facts, they always invented a 
priori, general theories, which were always sterile..,. 
The method itself was an absurd one. Yon cannot argue 
about the soul without having explained the physical 
processes in particular; here progress must consist in 
abandoning general theories and philosophical disquisi¬ 
tions about liie nature of the soul, and in knowing how 
lo put the study or the facts which characterize any partic¬ 
ular psychical process on a scientific footing.’’ 1 And this 
is what Pavlov achieved in his long years of work on the 
higher nervous system, if we arc lo give a most general 
appraisal of the quintessence of Pavlov’s results. 

Of immeasurable significance for the Mnrxist-Loninist 
philosophy is the “genuine physiology of the brain.” With 
all the force of exact, reliable, scientific facts, Pavlov 
proved the. existence of a material basis of mental activ¬ 
ity and llie dependence of this activity upon the condi¬ 
tions of existence of the organism; in other words that 
in the formation and development of the higher forms of 
mental activity the decisive role is played by the external 
medium: that mental activity has its “origin in experi¬ 
ence.” It can he confidently said that Pavlov’s factual 
data and his theory of the higher nervous activity are 
the soundest support of Marxist philosophical material¬ 
ism, namely, that thought is llio product of highly organ¬ 
ized matter,'the product of the brain. Further, witli the 
irresistible force of reliable data Pavlov also demonstrate 

1 V. I. Ijonin, Selected Works, Two-Vol. od., Vol. I, Part 2, 

p.-112. 
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ed the dialectical character of the processes in the brain, 
confirming once again “that in the last analysis nature’s 
process is dialectical and not metaphysical_ 1,1 

Pavlov is the pride and glory of our science, the sum¬ 
mit of natural-scientific thought. He was not only an un¬ 
paralleled master of physiological experiment, skilfully 
unraveling the most entangled secrets of organic nature, 
but one of the greatest theoreticians in physiology, in 
biology as a whole, and in medicine. Contrary to most 
of the classic naturalists of the 19th and 20th cenLu- 
ries, he was not an intuitive, but a fully conscious mate¬ 
rialist, an irreconcilable, enthusiastic fighter for material¬ 
ism in the basic questions of natural science. Pavlov, 
with his skill as experimenter and profoundness of 
thought, contributed greatly to the triumph of materialism 
in natural science. It is difficult to overrate the signifi¬ 
cance of his theory for dnlectical materialism. The rich 
data he obtained about the physiology of the brain are 
brimful with “objective dialectics." In his generalizations 
of this material, he advanced a dialectic-materialist ex¬ 
planation of the highly complicated work of the brain. 

Pavlov’s truly scientific, materialist theory of the 
higher nervous activity is a powerful weapon in our ideo¬ 
logical struggle against the dark forces of reaction, 
against all manifestations of idealism and obscurantism. 

And now, when the struggle between progress and re¬ 
action is becoming more and more intense, it is the duty 
of Soviet scientists to sharpen this weapon still more, 
to make it more and more formidable. 

n * * 

I. P. Pavlov bequeathed to his pupils and followers 
a very rich scientific legacy and outlined the ways for 
its further development. Owing to the exceptional 

1 F. Engels, Antt-Dtihring, Moscow 1947, p.'39. 
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attention paid by the Communist Parly and the Soviet 
Government to the further development of Pavlov’s 
scientific legacy, the facilities of his institutes and labora¬ 
tories were greatly extended. 

Tlius all the prerequisites were provided for the further 
progress of advanced Soviet physiology. 

The summer of 1950 saw the scientific session of the 
U.S.S.R. Academy of Sciences and the Academy of Medi¬ 
cal Sciences, devoted to the problems of Pavlov’s physio¬ 
logical theory. It was an outstanding event not only in 
our native physiological, biological and medical sciences, 
but in the scientific life of our country, in general. The 
reports of Academician Bykov and Professor Ivan- 
ov-Smolensky rend at the session, as well as the numerous 
addresses by its participants, showed that Soviet physiol¬ 
ogists have made certain progress in further developing 
Pavlov’s scientific legacy. The. following achievements in 
that field were cited in the resolution of the session: 

“Pavlov’s idea that all the important vital functions 
of the organism are regulated by the cerebral cortex has 
been broadly developed. These researches are of essen¬ 
tial importance for the advancement of clinical medicine. 

“New data iiave been obtained throwing light on the 
conditioned reflex mechanism in the behaviour of animals, 
and on the evolution or temporary connections. Definite 
progress has been made in the field of the pathophysiology 
of the higher nervous activity of animals and man, in 
elucidating the dependence of a number of pathological 
processes on the stale of the cerebral cortex, and in de¬ 
termining the role of the cerebral cortex in the restora¬ 
tion of disturbed functions in the injured organism, as 
well as in the application or sleep therapy in various dis¬ 
orders. 

“On the basis of Pavlov's theory of trophic innerva¬ 
tion of the tissues, new data have been obtained regard¬ 
ing the trophic function of the nervous system. The Bot- 
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kin-Pavlov idea of ‘neurism’ in pathology, the idea of the 
importance of the nervous system in the origin, course 
and issue of pathological processes, has been advanced. 
Pavlov’s classical investigations or the physiology of the 
digestive processes have been carried a stage further. His 
ideas regarding the internal receptors of the organism 
are being developed.” 

In general, however, the resolution says, the works 
developing Pavlov’s scientific legacy and particularly his 
studies of the higher nervous activity fall far short of the 
big expectations placed on the pupils and followers of the 
great scientist and are altogether incommensurate with 
the facilities provided by the Soviet Government and 
the Parly. 

The discussion at the session revealed significant 
shortcomings in the work of some physiologists and a 
number or scientific physiological institutions of the 
country, of the institutes and laboratories of the Academy 
of Sciences and of the Academy of Medical Sciences. 

Having brought to light the causes of the shortcom¬ 
ings in the work of the Soviet physiologists in developing 
Pavlov’s many-sided scientific legacy and severely criti¬ 
cizing the mistakes made, the joint session proposed a 
number of scientific and organizational measures for 
improving scientific research work. The resolution adopt¬ 
ed at the session became the basis of the decision of the 
Council of Ministers of the U.S.S.R. to set up two physi¬ 
ological institutes within scientific institutions of the 
Academy of Sciences of the U.S.S.R.: 

1) The Pavlov Institute of,-Pjjjfgiojogy formed from 
the former Physiological Institute of the Academy of Sci¬ 
ences of the U.S.S.R., the former Institute of Evolutionary 
Physiology and Pathology of the Higher Ne/vous Activ¬ 
ity, Academy of Sciences of the U.S.S.R., and the 
former Institute of Physiology of the Central Nervous 
System of the Academy of Medical Sciences.*” 
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2) A new Institute ol the Higher Nervous Activity in 
Moscow. 

A very responsible and honourable task stands before 
these institutes—the extensive creative, development of 
the great Pavlov’s scientific legacy, so dear and close 
to us all, and, particularly, his materialist theory of the 
higher nervous activity. 

In accordance with the resolution or the joint session, 
The Journal of the Higher Nervous Activity was found¬ 
ed. A “Scientific Council on the Problems or the Physio¬ 
logical Theories of Academician I. P. Pavlov" was estab¬ 
lished at the presidium of the Academy of Sciences of the 
U.S.S.R. to coordinate and direct all the work in the 
country devoted to the development of Pavlov’s theories. 

The outstanding scientific discoveries of Pavlov, .es¬ 
tablishing the dependence of all forms of vital activity in 
the complex organism, including mental activity, upon 
the conditions of existence, advanced oui' native physiol¬ 
ogy to the first place in the world and opened up wide 
vistas for its further development. They created a firm 
natural-scientific basis for the advancement of medicine 
and psychology on new scientific principles. They contrib¬ 
uted greatly to pedagogy and physical training and can 
add much to linguistics. 

There arc enormous forces of scientific workers in the 
Soviet Union, who are creatively developing and applying 
Pavlov’s theories for the benefit of the people. 
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